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PREFACE

This report was prepared by personnel of the Minnesota district of
the Water Resources Division of the U.S. Geological Survey under the
supervision of D. R. Albin, District Chief, and J. E. Biesecker, Regional
Hydrologist, Northeastern Region. It was done in cooperation with the
State of Minnesota and with other agencies.

This report is one of a series issued by State. General direction
for the series is by Philip Cohen, Chief Hydrologist, U.S. Geological
Survey, and R. H. Langford, Assistant Chief Hydrologist for Scientific
Publication and Data Management.

Data for Minnesota are in two volumes as follows:

Volume 1. Great Lakes and Souris-Red-Rainy River Basins

Volume 2. Upper Mississippi and Missouri River Basins
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WATER RESOURCES DATA FOR MINNESOTA, 1979
INTRODUCTION

Water resources data for the 1979 water year for Minnesota consist of records of stage, dis-
charge, and water quality of streams; stage, contents, and water quality of lakes and reservoirs;
and water levels and water quality of ground water. This volume contains discharge records for 65
gaging stations; stage only records for 1 gaging station; stage and contents for 5 lakes and reser-
voirs; water quality for 19 gaging stations, 1 partial-record station, and 13 lakes; and water
levels for 39 observation wells. Also included are U8 crest-stage partial-record stations and 21
low-flow partial-record stations. Additional water data were collected at various sites, not in-
volved in the systematic data collection program, and are published as miscellaneous measurements.
These data, together with the data in Volume 2, represent that part of the National Water Data
System collected by the U.S. Geological Survey and cooperating State and Federal agencies in
Minnesota.

Records of discharge or stage of streams, and contents or stage of lakes and reservoirs were
first published in a series of U.S. Geological Survey water-supply papers entitled "Surface Water
Supply of the United States." Through September 30, 1960, these water-supply papers were in an
annual series and then in a 5-~year series for 1961-65 and 1966-70. Records of chemical quality,
water temperatures, and suspended sediment were published from 1941 to 1970 in an annual series of
water-supply papers entitled "Quality of Surface Waters of the United States." Records of ground-
water levels were published from 1935 to 1974 in a series of water-supply papers entitled "Ground-
Water Levels in the United States." Water-supply papers may be consulted in the libraries of the
principal cities in the United States or may be purchased from Branch of Distribution, U.S.
Geological Survey, 1200 South Eads Street, Arlington, VA 22202.

For water years 1961 through 1974, streamflow data were released by the Geological Survey in
annual reports on a State-boundary basis. Water-quality records for water years 1964 through 1974
were similarly released either in separate reports or in conjunction with streamflow records.

Beginning with the 1975 water year, water data for streamflow, water quality, and ground water
are published as an official Survey report on a State-boundary basis. These official Survey reports
carry an identification number consisting of the two letter State abbreviation, the last two digits
of the water year, and the volume number. For example, this report is identified as "U.S. Geological
Survey Water-Data Report MN-79-1." Water-Data reports are for sale by the National Technical
Information Service, U.S. Department of Commerce, Springfield, VA 22161.

Additional information, including current prices, for ordering specific reports may be
obtained from the district chief at the address given on the back of the title page or by telephone
(612) 725-7841.

COOPERATION

The U.S. Geological Survey and organizations of the State of Minnesota have had cooperative
agreements for the systematic collection of streamflow records since 1909, for ground-water levels
since 1948, and for water-quality records since 1952. Organizations that assisted in collecting
data through cooperative agreement with the Survey are:

Minnesota Department of Natural Resources, Division of Waters, Larry Seymour, director.

Minnesota Department of Transportation, James Harrington, commissioner.

Minnesota Department of Health, W. R. Lawson, M.D., commissioner.

Metropolitan Waste Control Commission of the Twin Cities Area, by B. L. Lukermann, chairwoman.

Metropolitan Council of the Twin Cities Area, Charles R. Weaver, chairman.

Coon Creek Watershed District, Harold G. Israelson, district engineer.

Elm Creek Conservation Commission, Gerald E. Butcher, chairman.

Assistance in the form of funds or services was given by the Corps of Engineers, U.S. Army, in
collecting records for 50 gaging stations and 14 water-quality stations published in this report.

Eleven gaging stations in the Hudson Bay and St. Lawrence River basins were maintained by
funds appropriated to the United States Department of State.

On waters adjacent to the international boundary, certaln gaging stations are maintained by
the United States (or Canada) under agreement with Canada (or the United States), and the records
are obtained and compiled in a manner equally acceptable in both countries. These stations are
designated herein as "International gaging stations."

Some records for the Red River of the North, which border the State on the west, were obtained
at the request of other Federal agencies as a part of the program of the U.S. Department of the
Interior for development of the Missouri River basin.
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Runoff in northern Minnesota during the 1979 water year was in the low to|mormal range through
the winter, excessive in the spring, normal through the summer, and deficient September. Runoff
from snowmelt water and rain caused excessive runoff throughout northern Minnes¢ta in the spring.
About 25 percent of the gaging_stations §stablished record high flows during thls period. One of
the new maximums was 10,300 ££3/s (292 m°/s) at Clearwater River at Red Lake F? 1s, MN (05078500)

HYDROLOGIC CONDITIONS

where 52 years of record are available. Even though some streams did not reachjrecord highs, they
were closg to 1it. or instance, St. Louis River at Scanlon, MN (04024000) had § peak disch%rge of
34,200 £t°/s (969 m°/s), not quite reaching the maximum discharge of 37,900 ft'?/s (1,073 m>/s)
for the 70 years of record. One of the more significant deficient flows near the end of the year
occurred at Roseau River at Ross, MN (05107500) where runoff for September was the third lowest in
51 years of record and only 20 percent of normal.

Monthly and annual mean discharges are compared with median discharges for the period 1941-70
at three representative gaging stations in figure 1. Summary of flood stages and discharge at
selected sites for the April-May floods are shown in table 1. '

Ground-water levels in drift aquifers were relatively stable during 1979 llowing two years
of recovery from the 1976 drought. At the end of the water year, levels were thin 0.3 of a foot
of 1978 levels, yet were 0.5 foot above the average for the past nine years. hydrograph of water
levels in a long-term representative network observation well, 1947-79, is showh in figure 2.

DEFINITION OF TERMS .

Terms related to streamflow, wdter-quality, and other hydfologic data, as\used in this report,
are defined below. See also table for converting inch-pound units to International System of units
(SI) on the inside of the back cover.

Acre-foot (AC-FT, acre-ft) is the quantity of water required to cover 1 acre to a depth of 1
foot and is equivalent to 43,560 cubic feet or about 326,000 gallons or 1,233 cubic meters.

Adenosifie triphpsphate (ATP) 1s the primary energy donor in cellular life process. Its central
role in liying cellg makes iy an excellent indicator of the presence of living material in water.
A measure/of ATP tferefore provides a gensititve arid rapid estimate of biomass,;, ATP is reported in
micrograms per liter of thé original Avater samplée,

Algae are mostly aquatic single-celled, colonial, or multi-celled plants, | ¢ontaining
chlorophyll and lacking roots, stems, and leaves.

Algal grgwth potential (AGP) is ¢t : maximum algal dry weight, biomass tnht an be produced in a
natural watef sample undglr standardized laboratory gonditions. e growth potenmtial is the algal
biomass present at statflonary phase and is expresséﬁ as milligrdms dry we t algae produced per

liter of sample. w
i
]

Aquifer is a geologic formation, group of formations, or part of a formation that contains
sufficient saturated permeable material to yield significant quantities of water to wells and
springs.

Artesian means confined and is used to describe a well in which the water level stands above
the top of the aquifer tapped by the well. A flowing artesian well is one in which the water level
is above the land surface.

Bacteria are microscopic unicellular organisms, typically spherical, rod like, or spiral and
threadlike in shape, often clumped into colonies. Some bacteria cause disease, |others perform an
essential role in nature in the recycling of materials; for example, by decomposing organic matter
into a form available for reuse by plants. k
8

ed as indicators of
e anaerobic, gram-
gas formation within
nisms which produce
at 35°C + 1.0°C on
are expressed as

Total coliform bacteria are a particular group of bacteria that are u
possible sewage pollution. They are characterized as aerobic or facultati
negative, nonspore-forming, rod-shaped bacteria which ferment lactose with
48 hours at 35°C. In the laboratory these bacteria are defined as the org
colonies with a golden-green metallic sheet within 24 hours when incubated
M-Endo medium (nutrient medium for bacterial growth). Their concentration
number of colonies per 100 mL of sample.

Fecal coliform bacteria are bacteria that are present in the intestine or feces of
warmblooded animals. They are often used as indicators of the sanitary quality of the water.
In the laboratory they are defined as all organisms which produce blue colonies within 24
hours when incubated at 44.5°C + 0.2°C on M-FC medium (nutrient medium for bacterial growth).
Their concentrations are expressed as number of colonies per 100 mL of sanle.

k
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Fecal streptococcal bacteria are bacteria found also in the intestine of warmblooded ani-
mals. Thelr presence in water is considered to verify fecal pollution. They are characterized
as gram-positive, cocci bacteria which are capable of growth in brain-heart infuslon broth. 1In
the laboratory they are defined as all the organisms which produce red or pink colonies within
48 hours at 35°C + 1.0°C on M-FC medium (nutrient medium for bacterial growth). Their concen-
trations are expressed as number of colonies per 100 mL of sample.

Bed material is the unconsolidated material of which a streambed, lake, pond, reservoir, or
estuary bottom is composed.

Biochemical oxygen demand (BOD) is a measure of the quantity of dissolved oxygen, in milligrams
per lifer, necessary for the decomposition of organic matter by microorganisms, such as bacteria.

Biomass is the amount of living matter present at any given time, expressed as the mass per
unit area or volume of habitat.

Ash mass is the mass or amount of residue present after the residue from the dry mass
determination has been ashed in a muffle furnace at a temperature of 500°C for 1 hour. The
ash mass values of zooplankton and phytoplankton are expressed in ggams per cubic meter (g/m3),
and periphyton and benthic organisms in grams per square meter (g/m<).

Dry mass refers to the welght of residue present after drying in an oven at 60°C for zoo-
plankton and 105°C for periphyton, until the mass remains unchanged. This mass represents
the total organic matter, ash and sediment, in the sample. Dry mass values are expressed in
the same units as ash mass.

Organic mass or volatile mass of the living substance 1s the difference between the dry
mass and the ash mass, and represents the actual mass of the living matter. The organic mass
is expressed in the same units as for ash mass and dry mass.

Wet mass is the mass of living matter plus contained water.

Bottom material: See Bed Material.

Cells/volume refers to the number of cells or any organism which is counted by using a
microscope and grid or counting cell. Many planktonic organisms are multicelled and are counted
according to the number of contained cells per sample, usually milliliters (mL) or liters (L).

Cfs-day 1s the volume of water represented by a flow of 1 cubic foot per second for 24 hours.

It is equivalent to 86,400 cubic feet, approximately 1.9835 acre-feet, or about 646,000 gallons or
2,447 cubic meters.

Chemical oxygen demand (COD) is a measure of the chemically oxidizable material in the water,
and furnishes an approximation of the amount of organic and reducing material present. The deter-
mined value may correlate with natural water color or with carbonaceous organic pollution from
sewage or industrial wastes.

Chlorophyll refers to the green pigments of plants. Chlorophyll a and b are the two most
common pigments in plants.

Color unit is produced by one milligram per liter of platinum in the form of the chloroplatinate
ion. Color 1s expressed in units of the platinum-cobalt scale.

Contents is the volume of water in a reservoir or lake. Unless otherwise indicated, volume 1s
computed on the basis of a level pool and does not include bank storage.

Control designates a feature downstream from the gage that determines the stage-discharge
relation at the gage. This feature may be a natural constriction of the channel, an artificial
structure, or a uniform cross secticn over a long reach of the channel.

Cubic feet per second per square mile (CFSM) 1s the average number of cubic feet of water
flowing per second from each square mile of area drained, assuming that the runoff is distributed
uniformly in time and area.

Cubic foot per second (FT3/s, ft3/s) is the rate of discharge representing a volume of 1 cubilc
foot passing a given point during 1 second and is equivalent to approximately 7.48 gallons per
second or 448.8 gallons per minute or 0.02832 cubic meters per second.

Discharge 1s the volume of water (or more broadly, volume of fluild plus suspended sediment),
that passes a given point within a given pericd of time.

Mean discharge (MEAN) is the arithmetic mean of individual daily mean discharges during a
specific period.

Instantaneous discharge is the discharge at a particular instant of time.
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Dissolved refers to the amount of substance present in true chemical solution. In practice,
however, the term includes all forms of substance that will pass through a 0.45 micrometer membrane
filter, and thus may include some very small (colloidal) suspended particles.  Analyses are performed
on filtered samples. I

|
Diversity index 1s a numerical expression of evenness of distribution of aquatic organisms.
The formula for diversity index is: !

- n; nj |
d-‘-—Zw"ngT-l ‘

Where Y“ is the number of individuals per taxon, Y\ is the total number of individuals, and is the
total number of taxa 1n the sample of the community. Diversity index values range from zero, when
all the organisms in the sample are the same, to some positive number, when some or all of the
organisms in the sample are different.

Drainage area of a stream at a specified location is that area, measured in a horizontal plane,
enclosed by a topographic divide from which direct surface runoff from precipithtion normally drains
by gravity into the river above the specified point. Figures of drainage area given herein include
all closed basins, or noncontributing areas, within the area unless otherwise npted.

Drainage basin is a part of the surface of the earth that is occupied by ‘drainage system,
which consists of a surface stream or a body of impounded surface water togethep with all tributary
surface streams and bodies of impounded surface water. i

|

Gage height (G.H.) 1s the water-surface elevation referred to some arbitrary gage datum. Gage
height is often used interchangeably with the more general term "stage," although gage height is
more appropriate when used with a reading on a gage.

Gaging station is a particular site on a stream, canal, lake, or reservolr where systematic
observations of hydrologic data are obtained.

Hardness of water is a physical-chemical characteristic that is commonly recognized by the in-
creased quantity of soap required to produce lather. It is attributable to the presence of alkaline
earths (principally calcium and magnesium) and is expressed as equivalent calcium carbonate (CaCO3).

Hydrologic unit is a geographic area representing part or all of a surfacg drainage basin or
distinct hydrologic feature as delineated by the Office of Water Data Coordination on the State
Hydrologic Unit Maps; each hydrologic unit is identified by an 8-digit number.

Metdmorphic stage refers to the stage of development that an organism exhibits during its
transformation from an immature-ferm to an adult form. Thi mental proE ss exists for most
insects, and the degree of difference from.the immature stage to the adult form varies from rela-
tively sl1i to prionoupced, with many-ifitermedigtes,~ Examples of metamorphic}stages of insects
are egg-larva-adul egg-nymph-adult. L

Mebﬁ?leﬁé/%lugxacéivg subgtearice (yBAS) is a measure of apparent detergepntesv This determination
depends_ofi tie formation of a blue color when methylene blue dye reacts with synthetic detergent
compounds. e

Micrograms per gram (ug/g) is a unit expressing the concentration of a chemical element as the
mass (micrograms) of the element sorbed per unit mass (gram) of sediment.

Micrograms per liter (UG/L, ug/L) is a unit expressing the concentration E chemical consitit-
uents in solution as mass (micrograms) of solute per unit volume (liter) of watpr. One thousand
micrograms per liter is equivalent to one milligram per liter.

Milligrams per liter (MG/L, mg/L) is a unit for expressing the concentratipn of chemical con-
stituents in solution. Milligrams per liter represent the mass of solute per upit volume (liter)
of water. Concentration of suspended sediment also is expressed in mg/L, and ip based on the mass
of sediment per liter of water-sediment mixture,

National Geodetic Vertical Datum of 1929 (NGVD) is a geodetic datum derived from a general
adjustment of the first order level nets of both the United States and Canada. It was formerly
called "Sea Level Datum of 1929" or "mean sea level" in this series of reports. Although the datum
was derived from the average sea level over a period of many years at 26 tide stations along the
Atlantic, Gulf of Mexico, and Pacific Coasts, it does not necessarily represent local mean sea level
at any particular place. ’

i
Organism is any living entity, such as an insect, phytoplankter, or zooplahkter,

t
Organism count/area refers to the number of organisms collec%ed and enumerated in a sample and
adjusted to the number per area habitat, usually square meters (m<), acres, orihectares. Periphyton
benthic organisms, and macrophytes are expressed in these terms. )

\
;
]
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Organism count/volume refers to the number of organisms collected and enumerated in a sample
and adjusted to the number per sample volume, usually milliters (mL) or liters (L). Numbers of
planktonic organisms can be expressed in these terms.

Total organism count is the total number of organisms collected and enumerated in any
particular sample.

Parameter code numbers are unique five-digit code numbers assigned to each parameter placed
into storage. These codes are assigned by the Environmental Protection Agency and are also used
to identify data exchanged among agencies.

Partial-record station is a particular site where limited streamflow and/or water-quality data
are collected systematically over a period of years for use in hydrologic analyses.

Particle size is the diameter, in millimeters (mm), of suspended sediment or bed material
determined by either sieve or sedimentation methods. Sedimentation methods (pipet, bottom-
withdrawal tube, visual-accumulation tube) determine fall diameter of particles in distilled water
(chemically dispersed).

Particle-size classification wused in this report agrees with recommendations made by the
American Geophysical Union Subcommittee on Sediment Terminology.

The classification is as follows:

Classification Size (mm) Method of analysis
Clay.eeeeeenans 0.00024 - 0.004 Sedimentation.
Siltieevevenas .004 - .062 Sedimentation.
Sand...eeenens 062 - 2.0 Sedimentation or sieve.
Gravel..iieeeas 2.0 - 64,0 Sieve.

The particle-size distributions given in this report are not necessarily representative of all
particles in transport in the stream. Most of the organic material is removed and the sample is
subjected to mechanical and chemical dispersion before analysis in distilled water.

Percent composition is a unit for expressing the ratio of a particular part of a sample or
population to the total sample or population, in terms of types, numbers, mass vr volume.

Periphyton is the assemblage of microorganisms attached to and growing upon solid surfaces.
While primarily consisting of algae, they also include bacteria, fungi, protozoa, rotifers, and
other small organisms. Periphyton is a useful indicator of water quality.

Pesticides are chemical compounds used to control undesirable plants and animals. Major cat-
egories of pesticides include insecticides, miticides, fungicides, herbicides, and rodenticides.
Insecticides and herbicides, which control insects and plants respectively, are the two categories
reported.

Picocurie (PC, pCi) is one trillionth (1 x 10-12) of the amount of radi?gctivity represented
by a curie (Ci). A curie is the amount of radiocactivity that yields 3.7 x 10 radiocactive disin-
tegrations per second. A picocurie yields 2.22 dpm (disintegrations per minute).

Plankton is the community of suspended, floating, or weakly swimming organisms that live in
the open water of lakes and rivers.

Phytoplankton is the plant part of the plankton. They are usually microscopic and their
movement is subject to the water currents. Phytoplankton growth is dependent upon solar
radiation and nutrient substances. Because they are able to incorporate as well as release
materials to the surrounding water, the phytoplankton have a profound effect upon the quality
of the water. They are the primary food producers in the aquatic environment, and are commonly
known as algae.

Blue-green algae are a group of phytoplankton organisms having a blue pigment, in
addition to the green pigment called chlorophyll. Blue-green algae often cause nuisance
conditions in water.

Diatoms are the unicellular or colonial algae having a siliceous shell. Theilr concen-
trations are expresssed as number of cells/mL of sample.

Green algae have chlorophyll pigments similar in color to those of higher green
plants. Some forms produce algal mats or floating "moss" in lakes. Their concentrations
are expressed as number of cells/mL of sample.

Zooplgn 4 1s the animal part of the plankton. - Zeoplankton are capable of extensive
movement th the water column, ‘and are ofteri large ehough to be seen with the unaided eye.
Zooplankton ard secondary consumers“feeding upon bacteria, phytoplankton, and detritus. Because

lamct

they are the grazérs in the aquatic environment, the zoop on are a vital part of the aquatic
food web, The zooplankton community is dominated by small crustaceans and rotifers.
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Polychlorinated biphenyls (PCBs) are industrial chemicals that are mixtures of chlorinated
biphenyl compounds having various percentages of chlorine. They are similar in structure to
organochlorine insecticides.

Primary productivity is a measure of the rate a$ _which new organic matterlis formed and ac-
cumulated\;;;gygﬁ photosynthetic and chemosynthetic zétixipy of producer organisms (chiefly green
plants). rate of ‘primdry produttion is estimated by measuring the amount of oxygen released
(oxygen method) or the amount of carbon assimilated by the plants (carbon method).

Milligrams of carbgn per area or volume per unit time [mg c/(m? time) for periphyton and
macrophytes and mg C/(m° time)] for phytoplankton are units for expressing primary productivity.
They define the amount of carbon dioxide consumed as measured by radioactive capbon (carbon 14).
The carbon 14 method is of greater sensitivity than the oxygen light and dark bottle method, and
is preferred for use in unenriched waters. Unit time may be either the hour op|day, depending on
the incubation period.

Milligrams of oxygen per area or volume per unit time [mg 09/(m2 time) for|periphyton and
macrophytes and:mg O,/(m> time)] for phytoplankton are the units for expressing primary pro-
ductivity. They deflne.produ¢tion and respiratign rates as estimated from changes in the measured
dissolved oxygen concentration. The oxygen light' and dark bBottle method 1§,pneigifed if the rate
of primary productioﬁ is sufficient for accurate measuréments to be made Wwithin hours. Unit
time may be eithe: the hour or day, depending on the incubation perilod.

Recoverable from bottom material is the amount of a given constituent that is in solution after
a representative sample of bottom material has been digested by a method (usua 1y using an acid or
mixture of acids) that results in dissolution of only readily soluble substances. Complete disso-
lution of all bottom material is not achieved by the digestion treatment and thus the determination
represents less than the total amount (that is, less than 95 percent) of the comistituent in the
sample. To achieve comparability of analytical data, equivalent digestion proc¢e¢dures would be
required of all laboratories performing such analyses because different digesti¢n procedures are
likely to produce different analytical results. |

Runoff in inches (IN, in) shows the depth to which the drainage area wou1$tbe covered if all
the runoff for a given time period were uniformly distributed on it. i

Sediment is solid material that originates mostly from disintegrated rocks and 1s transported
by, suspended in, or deposited from water; it includes chemical and biochemical precipitates and
decomposed organic material, such as humus. The quantity, characteristics, and cause of the occur-
rence of sediment in streams are influenced by environmental factors. Some major factors are
degree of slope, length of slope, soil characteristics, land usage, and quantity and intensity of
precipitation.

Suspended sediment is the sediment that at any given time is maintained in suspension by
the upward components of turbulent currents or that exists in suspension ag a colloid.

Suspended-sediment concentration is the velocity-weighted concentration of suspended sed-
iment in the sampled zone (from the water surface to a point approximately|0.3 ft above the
bed) expressed as milligrams of dry sediment per liter of water-sediment xture (mg/L).

Suspended-sediment discharge (tons/day) 1s the rate at which dry welght of sediment
passes a section of a stream or is the quantity of sediment, as measured By dry welght or
volume, that passes a section in a given time. It is computed by multiplying discharge
times mg/L times 0.0027. ’

Suspended~sediment load 1s quantity of suspended sediment passing a Section in a
specified period.

Total sediment discharge (tons/day) is the sum of the suspended-sediment discharge and
the bed-load discharge. It 1s the total quantity of sediment, as measured by dry welght or
volume, that passes a section during a given time.

Mean concentration is the time-weighted concentration of suspended sgediment passing a
stream section during a 24-hour day.

So a ubstance tved rom,;he’éﬁmosp&ffs//!ggetafiﬁ o1l, or focks that is
oot A, 1 2% Pubstence dertved tron : P, so11,

Specific conductance is a measure of the ability of a water to conduct an |glectrical current.
It 1s expressed in micromhos per centimeter at 25°C. Specific conductance is related to the type
and concentration of ions in solution and can be used for approximating the dissjolved-solids content
of the water. Commonly, the concentration of dissolved solids (in milligrams p liter) is about
65 percent of the specific conductance (in micromhos). This relation is not constant from stream
to stream, and it may vary in the same source with changes in the composition of’' the water.

Stage-discharge relation is the relation between gage height (stage) and volume of water per
unit of time, flowing in a channel.
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Streamflow is the discharge that occurs in a natural channel. Although the term "discharge"
can be applied to the flow of a canal, the word "streamflow" uniquely describes the discharge in a
surface stream course. The term "streamflow" is more general than "runoff" as streamflow may be
applied to discharge whether or not it is affected by diversion or regulation.

Substrate is the physical surface upon which an organism lived.

Natural substrates refers to any naturally occurring emersed or submersed solld surface,
such as a rock or tree, upon which an organism lived.

Artificial substrate 1s a device which 1s purposely placed in a stream or lake for
colonization of organisms. The artificial substrate simplifies the community structure by
standardizing the substrate from which each sample is taken. Examples of artificial substrates
are basket samplers (made of wire cages filled with clean streamside rocks) and miltiplate
samplers (made of hardboard) for benthic organism collection, and plexiglass strips for peri-
phyton collection.

Surface area of a lake is that area outlined on the latest U.S.G.S. topographic map as the
boundary of the lake and measured by a planimeter in acres. In localities not covered by topo-
graphic maps, the areas are computed from the best maps available at the time planimetered. All
areas shown are those for the stage when the planimetered map was made.

Surficial bed material is that part (0.1 to 0.2 ft) of the bed material that is sampled using
U.S. Series Bed-Material Samplers.

Suspended (as used in tables of chemical analyses) refers to the amount (concentration) of the
total concentration in a water-sediment mixture. The water-sediment mixture is associated with (or
sorped on) that material retained on a 0.45 micrometer filter.

Suspended, recoverable is the amount of a given constituent that is in solution after the part
of a representative water-suspended sediment sample that is retained on a 0.45 um membrane filter
has been digested by a method (usually using a dilute acid solution) that results in dissolutlon of
only readily soluble substances. Complete dissolution of all the particulate matter 1s not achieved
by the digestion treatment and thus the determination represents something less than the "total"
amount (that is, less than 95 percent) of the constituent present in the sample. To achleve compar-
ability of analytical data, equivalent digestion procedures would be required of all laboratories
performing such analyses because different digestion procedures are likely to produce different
analytical results.

Determinations of "suspended, recoverable" constituents are made either by analyzing portions
of the material collected on the filter or, more commonly, by difference, based on determinations
of (1) dissolved and (2) total recoverable concentrations of the constituent.

Suspended, total is the total amount of a given constituent in the part of a representatilve
water-suspended sediment sample that is retalned on a 0.45 um membrane filter. This term is used
only when the analytical procedure assures measurement of at least 95 percent of the constituent
determined. A knowledge of the expected form of the constituent in the sample, as well as the

analytical methodology used, 1s required to determine when the results should be reported as
"suspended, total."

Determinations of "suspended, total" constituents are made elither by analyzing portions of the
material collected on the filter or, more commonly, by difference, based on determinations of (1)
dissolved and (2) total concentrations of the constituent.

Taxonomy is the division of biology concerned with the classificatlon and naming of organisms.
The classification of organisms is based upon a hlerarchical scheme beginning with Kingdom and
ending with Species at the base. The higher the classification level, the fewer features the
organisms have in common. For example, the taxcnomy of a particular mayfly, Hexagenia limbata 1s
the following:

Kingdom, .ceeeeeasann weeAnimal
Phylum.....v........Arthropoda
ClasSeseesesanesacasssaInsects

Order............Ephemeroptera
Family....ev......Ephermeridae

GenuUS..cevevees.....Hexageria
Species......Hexagenia limbata

Time-weighted average is computed by multiplying the number of days in the sampling period by
the concentrations of individual constituents for the corresponding period and dividing the sum of
the products by the total number of days. A time-welghted average represents the composition of
water that would be contained in a vessel or reservolr that had recelved equal quantities of water
from the stream each day for the year.

Tons per acre-foot indicates the dry mass of dissolved solids in 1 acre-foot of wé%er. It is
computed by multiplying the concentration in milligrams per liter by 0.00136.

Tons per day is the quantity of substance in solution or suspension that passes a stream section
during a 2E—hour day.
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Total is the total amount of a given constituent in a representative water-suspended sediment
sample, regardless of the constituent's physical or chemical form. This term is used only when the
analytical procedure assures measurement of at least 95 percent of the constituent present in both
the dissolved and suspended phases of the sample. A knowledge of the expected form of the con-
stituent in the sample, as well as the analytical methodology used, is required to Judge when the
results should be reported as "total." (Note that the word "total" does double duty here, indica-
ting both that the sample consists of a water-suspended sediment mixture and that the analytical
method determines all of the constituent in the sample.)

Total in bottom material is the total amount of a given constituent in a representative sample
of bottom material. This term 1s used only when the analytical procedure assures measurement of
at least 95 percent of the constituent determined. A knowledge of the expected form of the constit-
uent in the sample, as well as the analytical methodology used, is required to judge when the
results should be reported as "total in bottom material."

Total load (tons) is the total quantity of any individual constituent, 43 measured by dry mass
or volume, that is dissolved in a specific amount of water (discharge) during|a glven time. It 1is
computed by multiplying the total discharge, times the mg/L of the constitue %, times the factor
0.0027, times the number of days.

\ 1

Total, recoverable refers to the amount of a given constituent that is in solution after a
representative water-suspended sediment sample has been digested by a method\(usually using a dilute
acid solution) that results in dissolution of only readily soluble substances. Complete dissolution
of all particulate matter is not achieved by the digestion treatment, and thus the determination
represents something less than the "total" amount (that 1s, less than 95 percdent) of the constituent
percent in the dissolved and suspended phases of the sample. To achieve comparability of analytical
data, equlvalent digestion procedures would be required of all laboratories performing such
analyses because different digestion procedures are likely to produce different analytical
results.

Welghted average is used in this report to indicate discharge-weighted average. It is computed
by multiplying the discharge for a sampling period by the concentrations of individual constituents
for the corresponding period and dividing the sum of the products by the sum |of the discharge. A
discharge-weighted average approximates the composition of water that would be found in a reservoir
containing all the water passing a given location during the water year afte Ithorough mixing in the
reservoir. e

WRD is used as an abbreviation for "Water-Resources Data" in the REVISED\RECORDS paragraph to
refer to State annual basic-data reports published before 1975. !

WSP is used as an abbreviation for "Water-Supply Paper" in references to previously published
reports. !
i

DOWNSTREAM ORDER AND STATION NUMBER

Since October 1, 1950, the order of listing hydrologic-station records in Survey reports is in
a downstream direction along the main stream. All stations on a tributary entering upstream from
a main-stream station are listed before that station. A station on a tributary that enters between
two main-stream stations is listed between them. A similar order is followed; in listing statlons
on first rank, second rank, and other ranks of tributaries. The rank of any ttibutary on which a
station 1s situated with respect to the stream to which it is immediatly tributary is indicated by
an indention in a list of stations in the front of the report. Each indention| represents one rank.
This downstream order and system of indention show which stations are on tributaries between any
two stations and the rank of the tributrary on which each station is situated

As an added means of identification, each hydrologic station and partiallfecopd station has
been assigned a station number. These are in the same downstream order used im this report, In
assigning station numbers, no distinction is made between partial-record stations and other sta-
tions; therefore, the station number for a partial-record station indicates downstream-order posi-
tion in a list made up of both types of stations. Gaps are left in the serie iof numbers to allow
for new stations that may be established; hence, the numbers are not consecutive. The complete
8-digit number for each station such as 03041000, which appears Just to the left of the station
name, includes the 2-digit part number "03" plus the 6-digit downstream order number "041000".

NUMBERING SYSTEM FOR WELLS AND MISCELLANEOUS SITES

The 8-digit downstream order station numbers are not assigned to wells and miscellaneous sites
where only random water-quality samples or discharge measurements are taken.

b
The well and miscellaneous site numbering system of the U.S. Geological 3‘rvey is based on the
grid system of latitude and longitude. The system provides the geographic loq%tion of the well or
miscellaneous site and a unique number for each site. The number consists of '15 digits. The first
6 digits denote the degrees, minutes, and seconds of latitude, the next 7 digi s denote degrees,
minutes, and seconds of longitude, and the last 2 digits (assigned sequentiall ) identify the wells
|
}

or other sites within a l-second grid. See figure 4 below. L
[
|
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46°464"

1B -
Coordinates for well A
(464613095524801)

46°4612"-

-
~_Coordinates for well B
(4646130956524802)

48"

95°52'49
95°52'47"

Figure 3.~-Examplie of system for numbering weils and miscelianecus sites

SPECIAL NETWORKS AND PROGRAMS

Hydrologic bench-mark station is one that provides hydrologic data for a basin in which the
hydrologic regimen will likely be governed solely by natural conditions. Data collected at a bench-
mark station may be used to separate effects of natural from manmade changes in other basins which
have been developed and in which the physiography, climate, and geology are similar to those in the
undeveloped bench-mark basin.

National stream-quality accounting network (NASQAN) is a data collection network designed by
the U.S. Geological Survey to meet many of the information demands of agencies or groups involved
in national or regional water-quality planning and management. Both accounting and broad-scale

monitoring objectives have been incorporated into the network design. Areal configuration of the
network is based on river-basin accounting units (identified by 8-digit hydrologic-unit numbers)
designated by the Office of Water Data Coordination in consultation with the Water Resources
Council. Primary objectives of the network are (1) to depict areal variability of streamflow and
water-quality conditions nationwide on a year-by-year basis and (2) to detect and assess long-term
changes in streamflow and stream quality.

Pesticide program is a network of regularly sampled water-quality statlions where samples are
collected to determine the concentration and distribution of pesticides in streams where potential
contamination could result from the application of the commonly used insecticides and herbicides.
Operation of the network is a Federal interagency activity.

Radiochemical program is a network of regularly sampled water-quality stations where samples
are collected to be analyzed for radioisotopes. The streams that are sampled represent major
drainage basins in the conterminous United States.

Tritium network is a network of stations which has been established to provide baseline infor-
mation on the occurrence of tritium in the Nation's surface waters. In addition to the surface-
water stations in the network, tritium data are also obtained at a number of precipitation stations.
The purpose of the precipitation stations is to provide an estimate sufficient for hydrologic
studies of the tritium input to the United States.

EXPLANATION OF STAGE AND WATER-DISCHARGE RECORDS
Collection and computation of data

The base data collected at gaging stations consist of records of stage and measurements of
discharge of streams or canals, and stage, surface area, and contents of lakes or reservoirs. In
addition, observations of factors affecting the stage-discharge relation or the stage-capacity re-
lation, weather records, and other information are used to supplement base data in determining the
daily flow or volume of water in storage. Records of stage are obtained from either direct readings
on a nonrecording gage or from a water-stage recorder that gives. either a continuous graph of the
fluctuations or a tape punched at selected time intervals. Measurements of discharge are made
with a current meter, using the general methods adopted by the Geological Survey. These methods
are described in standard text-books, in Water-Supply Paper 888, and in U.S. Geologlcal Survey
Techniques of Water-Resources Investigations, book 3, chapter Ab.
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For stream-gaging station, rating tables giving the discharge for any stage are prepared from
stage-discharge relation curves. If extensions to the rating curves are necessary to express
discharge greater than measured, they are made on the basis of indirect measurements of peak dis-
charge (such as slope-area or contracted-opening measurements, computation of flow over dams or
weirs), step-backwater techniques, velocity-area studies, and logarithmic plotting. The daily
mean discharge is computed from gage heights and rating tables, then the monthly and yearly mean
discharge are computed from the daily figures. If the stage-discharge relation|is subject to change
because of frequent or continual change in the physical features that form the' gontrol, the daily
mean discharge 1s computed by the shifting-control method, in which correction|factors based on
individual discharge measurements and notes by hydrologists and observers are ed in applying the
gage heights to the rating tables. If the stage-discharge relation for a station is temporarily
changed by the presence of aquatic growth or debris on the control, the daily an discharge is
computed by what is basically the shifting-control method.

At some stream-gaging stations the stage-discharge relation is affected b 'the backwater from
reservolrs, tributary streams, or other sources. This necessitates the use of |[the slope method in
which the slope or fall in a reach of the stream is a factor in computing discharge. The slope or
fall is obtained by means of an auxlliary gage set at some distance from the base gage. At some
stations the stage-discharge relation is affected by changing stage; at these stations the rate of
change in stage 1is used as a factor in computing discharge.

At some northern stream-gaging stations the stage-discharge relation 1is affected by ice in the
winter, and it becomes impossible to compute the discharge in the usual manner. Discharge for
periods of ice effect is computed on the basis of gage-height record and occasional winter discharge
measurements. Consideration is given to the available information on temperature and precipitation,
notes by gage observers and hydrologists, and comparable records of discharge for other stations in

the same or nearby basins. };

For a lake or reservolr station, capacity tables giving the contents for y stage are prepared
from stage-area relation curves defined by surveys. The application of the stage to the capacity
table gives the contents, from which the daily, monthly, or yearly change in contents is computed.

If the stage-capacity curve 1s subject to changes because of deposition of sediment in the
reservolr, perilodic resurveys of the reservoir are necessary to define new stage-capacity curves.
During the period between reservoir surveys the computed contents may be increasingly in error due
to the gradual accumulation of sediment.

For some gaging statlions there are periods when no gage-height record 1s obtalned or the
recorded gage helght is so faulty that 1t cannot be used to compute daily discharge or contents.
This happens when the recorder stops or otherwise falls to operate properly, intakes are plugged,
the float is frozen in the well, or for various other reasons. For such periods the daily dis-
charges are estimated on the basis of recorded range in stage, prior and subsequent records, dis-
charge measurements, weather records, and comparison with records for other statiions in the same
or nearby basins. Likewlse dally contents may be estimated on the basis of op ;ator's log prior
and subsequent records, inflow-outflow studies, and other information.

The data in this report generally comprise a description of the station a tabulations of
daily and monthly figures. For gaging stations on streams or canals a table shdwing the dally dis-
charge and monthly and yearly discharge is given. For gaging stations on lakes and reservoirs a
monthly summary table of stage and contents or a table showing the daily contentls is given. Tables
of dally mean gage heights are included for some streamflow stations and for some reservoir stations.
Records are published for the water year, which begins on October 1 and ends on |September 30.

The description of the gaging statlon gives the location, dralnage area, riod of record,
notations of revisions of previously published records, type and history of gages, general remarks,
average discharge, and extremes of discharge or contents. The location of the gaging station and the
dralnage area are obtained from most accurate maps available. River mileage, éiven under "LOCATION"
for some stations, 1s that determined and used by the Corps of Engineers or other agencles. Periods
for which there are published records for the present station or for stations generally equivalent
to the present one are given under "PERIOD OF RECORD."

{

Previously published streamflow records of some stations have been found be in error on the
basls of data or information later obtained. Revisions of such records are usuglly published along
with the current records in one of the annual or compilation reports. In order |to make it easier
to find such revised records, a paragraph headed "REVISED RECORDS" has been added to the description
of all stations for which revised records have been published. Listed herein e all the reports
in which revisions have been published, each followed by the water years for which figures are
revised in that report. In listing the water years only one number is given; fidr instance, 1965
stands for the water year October 1, 1964, to September 30, 1965. If no daily, jmonthly, or annual
figures of discharge are affected by the revision, the fact is brought out by tations after the
year dates as follows: "(M)" means that only the instantaneous maximum dischange was revised; "(m)"
that only the instantaneous minimum was revised; and "(P)" that only peak discharges were revised.
If the drainage area has been revised, the report in which the revised figure s first published
is given. It should be noted that for all stations for which cubic feet per sedond per square mile
and runoff in inches are published, a revision of the drainage area necessitates corresponding
revision of all figures based on the drainage area. " Revised figures of cublc feet per second per
square mile and runoff in inches resulting from a revision of the drainage area only are usually
not published in the annual series of reports.
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The type of gage currently in use; the datum of the present gage referred to National Geodetic
Vertical Datum; and a condensed history of the types, locations, and datums of previous gages used
during the period of record are given under "GAGE." National Geodetic Vertical Datum is ex»nlained
in "DEFINITION OF TERMS"

Information pertaining to the accuracy of the discharge records and to conditions which affect
the natural flow of the gaging station is given under "REMARKS." For reservolr stations information
on the dam forming the reservoir, the capacity, outlet works and spillway, and purpose and use of
the reservoir is given under "REMARKS."

The average discharge for the number of years indicated is given under "AVERAGE DISCHARGE"; 1t
is not given for stations having fewer than 5 complete years of record or for stations where changes
in water development during the period of record cause the figure to have little significance. In
addition, the median of yearly mean discharges 1s given for stream-gaging stations having 10 or
more complete years of record if the median differs from the average by more than 10 percent. Under
"EXTREMES" are given first, the extremes for the period of record, second, information available
outside the period of record, and last, those for the current year. Unless otherwise qualified,
the maximum discharge (or contents) is the instantaneous maximum corresponding to the crest stage
obtained by use of a water-stage recorder (graphic or digital), a crest-stage gage, or a nonrecord-
ing gage read at the time of crest. If the maximum gage height did not occur on the same day as the
maximum discharge (or contents), 1t is given separately. Similarly, the minimum is the instantane~
ous minimum unless otherwise qualified. For some stations, peak discharges are listed with "EXTREMES
FOR THE CURRENT YEAR"; 1f they are, all independent peaks, including the maximum for the year, above
the selected base with the time of occurrence and corresponding gage heights are published in tabu-
lar format. The base discharge, which is given in the table heading, is selected so that an average
of about three peaks a year will be presented. Peak discharges are not published for any canals,
ditches, drains, or for any stream for which the peaks are subject to substantial control by man.
Time of day is expressed in 24-hour local standard time; for example, 12:30 a.m. is 0030, 1:30 p.m.
is 1330. The minimums for these stations are published in a separate paragraph following the table
of peaks.

The daily table for stream-gaging stations gives the mean discharge for each day and is followed
by monthly and yearly summaries. In the monthly summary below the dally table, the line headed
"TOTAL" gives the sum of the daily figures. The line headed "MEAN" gives the average flow in cubic
feet per second during the month. The lines headed "MAX" and "MIN" give the maximum and minimum
daily discharges, respectively, for the month. Discharge for the month also may be expressed in
cubic feet per second per square mile (line headed "CFSM"), or in inches (line headed "IN"), or in
acre-feet (line headed "AC-FT"). Figures for cubic feet per second per square mile and runoff in
inches are omitted 1if there is extensive regulation or diversion, if the drainage area includes
large noncontributing areas, or if the average annual rainfall over the drainage basin is usually
less than 20 inches. In the yearly summary below the monthly summary, the figures shown are the
appropriate daily discharges for the calendar and water years.

Footnotes to the table of daily discharge are introduced by the word "NOTE." Footnotes are
used to indicate periods for which the discharge is computed or estimated by special methods because
of no gage-height record, backwater from various sources, or other unusual conditions. Periods of
no gage-~-height record are indicated if the period is continuous for a month or more or includes the
maximum discharge for the year. Periocds of backwater from an unusual source, of indefinite stage~
discharge relation, or of any other unusual condition at the gage site are indicated only if they
are a month or more in length and the accuracy of the records is affected. Days on which the stage-
discharge relation 1s affected by ice are not indicated. The methods used in computing discharge
for various unusual conditions have been explained in preceding paragraphs.

For most gaging stations on lakes and reservoirs the data presented comprise a descripiton of
the station and a monthly summary table of stage and contents. For some reservoirs a table showing
daily contents or stage is given. A skeleton table of capacity at given stages is published for
all reservoirs for which records are published on a daily basis, but is not published for reservoirs
for which only monthly data are given.

Data collected at partial-record stations follow the information for continuous record sites.
Data for partial-record discharge stations are presented in two tables. The first is a table of
discharge measurements at low-flow partial-record stations, and the second is a table of annual
maximum stage and discharge at crest-stage stations. The tables of partial-record stations are
followed by a listing of discharge measurements made at sites other than continuous-record or
partial-record stations. Occasionally, a serles of dlscharge measurements are made within a short
time period to investigate the seepage gains or losses along a reach of a stream or to determine
the low-flow characteristics of an area. Such measurements are also given in special tables follow-
ing the tables of partial-record stations.

Accuracy of field data and computed results '

The accuracy of streamflow data depends primarily on (1) the stability of the stage-discharge
relation or, if the control is unstable, the frequency of discharge measurements, and (2) the
accuracy of observations of stage, measurements of discharge, and interpretations of ,records.

The station description under "REMARKS" states the degree of accuracy of the records.
"Excellent" means that about 95 percent of the dailly discharges are within 5 percent; "good",

within 10 percent; and "fair" within 15 percent. "Poor" means that daily discharges have less
than "fair" accuracy.
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Figures of daily mean discharge in this repgrt are shown to the nearest hundredth of a cubic
foot per second for discharges gf less than 1 ft°/s: to tenths between 1.0 and 10 ft°/s; to whole
numbers between 10 and 1,000 ft2/s; and to 3 significant figures above 1,000 ft°/s. The number of
significant figures used 1s based solely on the magnitude of the figure. The same rounding rules
apply to discharge figures listed for partial-record stations.

0
'

Discharge at many stations, as indicated by the monthly mean, may not reflect natural runoff
due to the effects of diversion, consumption, regulation by storage, increase or decrease in evap-
oration due to artificilal causes, or to other factors. For such stations, filgures of cubic feet
per second per square mile and of runoff in inches are not published unless satisfactory adjustments
can be made for diversions, for changes in contents of reservoirs, or for otﬁ r changes incident
to use and control. Evaporation from a reservolr is not included in the adjwstments for changes
in reservoir contents, unless it 1is so stated. Even at those stations where adjustments are made,
large errors in computed runoff may occur if adjustments or losses are large [in comparison with
the observed discharge. l‘

|

Other data available b
Information of a more detalled nature than that published for most of thL’gaging stations such
as observations of water temperatures, discharge measurements, gage-height rebords, and rating tables
is on file in the district office. Also most gaging-station records are available in computer-usable
form and many statistical analyses have been made.

Information on the availability of unpublished data or statistical analyses may be obtained
from the district office. |

Records of discharge collected by agencies other than the GeologiLal Survey
T

The National Water Data Exchange, Water Resources Division, U.S. GeologiL 1 Survey, National
Center, Reston, Va. 22092, maintains an index of all discharge measurement sik s in the State.
Information on records available at specific sites can be obtained upon request.

EXPLANATION OF WATER-QUALITY RECORDS !

|
Collection and examination of data !

Surface water samples for analyses usually are collected at or near gaging stations. The
quality-~of-water records are given immediately following the discharge records at these stations.

The descriptive heading for water-quality records gives the period of record for all water-
quality data; the period of daily record for parameters that are measured on a dally basils (specific
conductance, pH, dissolved oxygen, water temperature, sediment discharge, etc,), extremes for the
period of daily record; extremes for the current year; and general remarks.

For ground-water records, no descriptive statements are given; however, e well number, depth
of well, date of sampling and/or other pertinent data are given in the table ntaining the chemical
analyses of the ground water.

Water analysis Tk

|
Most methods for collecting and analyzing water samples are described in|the U.S. Geological
Survey Techniques of Water-Resources Investigations listed on a following page,

One sample can defilne adequately the water quality at a given time if the mixture of solutes
throughout the stream cross section is homogeneous. However, the concentration of solutes at
different locations in the cross section may vary widely with different rates of water discharge,
depending on the source of material and the turbulence and mixing of the stream. Some streams must
be sampled through several vertical sections to obtain a representative sample needed for an
accurate mean concentration and for use in calculating load.

Chemical-quality data published in this report are considered to be the AQSt representative
values available for the stations listed. The values reported represent water-quality conditions
at the time of sampling as much as possible, consistent with avallable sampli techniques and
methods of analysis. In the rare case where an apparent inconsistency exists‘ etween a reported pH
value and the relative abundance of carbon dioxide species (carbonate and bicanbonate), the incon-
sistency 1is the result of a slight uptake of carbon dioxide from the air by t sample between
measurement of pH in the field and determination of carbonate and blcarbonate |in the laboratory.

For chemical-quality stations equipped with digital monitors, the records consist of daily
maximum, minimum, and mean values for each constituent measured and are based dpon hourly punches
beginning at 0100 hours and ending at 2400 hours for the day of record. More detailed records
(hourly values) may be obtained from the district office. |

I

[
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Water temperature

Water temperatures are measured at most of the water-quality stations. In addition, water tem-
peratures are taken at time of discharge measurements for water-discharge stations. For stations
where water temperatures are taken manually once or twice dally, the water temperatures are taken
at about the same time each day. Large streams have a small daily temperature change; shallow
streams may have a daily range of several degrees and may follow closely the changes in alr temper-
ature. Some streams may be affected by waste-heat discharges.

At stations where recording instruments are used, either mean temperatures or maximum and
minimum temperatures for each day are published.

Sediment

Suspended~sediment concentrations are determined from samples collected by using depth-
intergrating samplers. Samples usually are obtained at several verticals in the cross section, or
a single sample may be obtained at a fixed point and a coefficient appllied to determine the mean
concentration in the cross sections.

During periods of rapidly changing flow or rapidly changing concentration, samples may have
been collected more frequently (twice daily or, in some instances, hourly). The published sediment
discharges for days of rapidly changing flow or concentration were computed by the subdivided day
method (time-discharge weighted average). Therefore, for those days when the published sediment
discharge value differs from the value computed as the product of discharge times mean concentration
times 0.0027, the reader can assume that the sediment discharge for that day was computed by the
subdivided day method. For periods when no samples were collected, daily loads of suspended sedi-
ment were estimated on the basis of water discharge, sediment concentrations observed immediately
before and after the periods, and suspended-sediment loads for other periods of similar discharge.

At other statlons, suspended-sediment samples were collected periodically at many verticals in
the stream cross section. Although data collected periodically may represent conditions only at the
time of observations, such data are useful in establishing seasonal relations between quality and
streamflow in predicting long-term sediment-discharge characteristics of the stream.

In addition to the records of the quantities of suspended sediment, records of the periodic
measurements of the particle~size distribution of the suspended sediment and bed material are
included.

EXPLANATION OF GROUND-WATER LEVEL RECORDS

Collection of the data

Only ground-water level data from a basic network of observation wells are published herein.
This basic network contains observation wells so located that the most significant data are ob-
tained from the fewest wells in the most important aquifers.

Fach well is identified by means of (1) a 15-digit number that 1s based on latitude and
longitude and (2) a local number that is provided for local needs. See figure 3.

Measurements are made in many types of wells, under varying conditions of access and at
different temperatures, hence, neither the method of measurement nor the equipment can be
standardized. At each observation well, however, the equipment and techniques used are those
that will ensure that measurements at each well are consistent.

Water-level measurements in this report are given in feet with reference to either NGVD of
1929 or land-surface datum (1lsd). NGVD of 1929 is the datum plane on which the national network
of precise levels 1s based; land-surface datum is a datum plane that is approximately at land
surface at each well. If known, the altitude of the land-surface datum in NGVD of 1929 is given
in the well description. The height of the measuring point (MP) above or below land-surface
datum 1s given in each well description. Water levels in wells equipped with recording gages are
reported for every fifth day and the end of each month (eom).

Water levels are reported to as many significant figures as can be justified by the local
conditions. For example, in a measurement of a depth to water of several hundred feet, the error
in determining the absolute value of the total depth to water may be a few tenths of a foot, whereas
the error in determining the net change of water level between successive measurements may be only
a hundredth or a few hundredths of a foot. For lesser depths to water the accuracy 1s greater.
Accordingly, most measurements are reported to a hundredth of a foot, but some are given only to
a tenth of a foot or a larger unit.
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Thirty-four manuals by the U.S. Geological Survey have been published to date in the series
on techniques descrlblng procedures for plannlng and executlng specialized work in
water-resources investigations. The material is grouped under major subject headings called
books and is further divided into sections and chapters. For example, Section A of Book 3
(Applications of Hydraulics) is on surface water. The chapter, the unit of publication, is
limited to a narrow field of subject matter. This format permits flexibility in revision and
publication as the need arises. The reports listed below are for sale by the U.S. Geological
Survey, Branch of Distribution, 1200 South Eads Street, Arlington, VA 22202 (authorized agent of
the Superintendent of Documents, Government Printing Office).

NOTE: When ordering any of these publications, please give the title, book number, chapter number,
and "U.S. Geological Survey Techniques of Water-Resources Investigations".

‘fTTBI. Water temperature--influential factors, field measurement, and data presentation, by H. H.
Stevens, Jr,, J. F. Ficke, and G. F. Smoot: USGS--TWRI Book 1, Chapter D1. 1975. 65 pages.

1-D2. Guidelines for collection and field analysis of ground-water samples for selected
unstable constituents, by W. W, Wood: USGS--TWRI Book 1, Chapter D2. 1976. 24 pages.

2-D1. Appliecation of surface geophysics to ground-water investigations, by A. A. R. Zohdy,
G. P. Eaton, and D. R. Mabey: USGS--TWRI Book 2, Chapter D1. 1974. 116 pages.

2-El. Application of borehole geophysics to water-resources investigations, by W. S. Keys gnd
L. M. MacCary: USGS--TWRI Book 2, Chapter E1. 1971. 126 pages.

3-Al. General field and office procedures for indirect discharge measurements, by M. A. Benson
and Tate Dalrymple: USGS--TWRI Book 3, Chapter Al. 1967. 30 pages.

3-A2. Measurement of peak discharge by the slope-area method, by Tate Dalrymple and M. A,
Benson: USGS--TWRI Book 3, Chapter A2. 1967. 12 pages.

3-A3. Measurement of peak discharge at culverts by indirect methods, by G. L. Bodhaine: UYGS--
TWRI Book 3, Chapter A3. 1968, 60 pages.

3-A4. Measurement of peak discharge at width contractions by indirect methods, by H. F.
Matthai: USGS--TWRI Book 3, Chapter A4. 1967. 44 pages.

3-A5. Measurement of peak discharge at dams by indirect methods, by Harry Hulsing: USGS--
TWRI Book 3, Chapter A5. 1967. 29 pages.

3-A6. General procedure for gaging streams, by R. W. Carter and Jacob Davidian: USGS--TWRI
Book 3, Chapter A6. 1968. 13 pages.

3-A7. Stage measurements at gaging statiomns, by T. J. Buchanan and W. P. Somers: USGS--TWRI
Book 3, Chapter A7. 1968. 28 pages.

3-A8. Discharge measurements at gaging stations, by T. J. Buchanan and W. P. Somers: USGS--
TWRI Book 3, Chapter A8. 1969. 65 pages.

3-All. Measurement of discharge by moving-boat method, by G. F. Smoot and C. E. Novak: USGS--
TWRI Book 3, Chapter All. 1969. 22 pages.

3-Bl. Aquifer-test design, observation, and data analysis, by R. W. Stallman: USGS--TWRI Book
3, Chapter Bl. 1971. 26 pages.

3-B2. Introduction to ground-water hydraulics, a programed text for gelf-instruction, by ¢u D.
Bennett: USGS--TWRI Book 3, Chapter B2. 1976. 172 pages.

-Cl Fluvial sediment concepts, by H. P. Guy: USGS--TWRI Book 3, Chapter Cl. 1970. 55 pé es.,
3-C2. Field methods for measurement of fluvial sediment, by H. P. Guy and V. W. Norman: USGS--
TWRI Book 3, Chapter C2. 1970. 59 pages. '

3-C3. Computation of fluvial-sediment discharge, by George Porterfield: USGS--TWRI Book 3,
Chapter C3. 1972. 66 pages.

4-Al. Some statistical tools in hydrology, by H. C. Riggs: USGS--TWRI Book 4, Chapter A1411968.
39 pages.

4-A2. Frequency curves, by H. C. Riggs: USGS--TWRI Book 4, Chapter A2. 1968, 15 pages.

4-Bl, Low-flow investigations, by H. C. Riggs: USGS--TWRI Book 4, Chapter Bl. 1972. 18 p&ﬂes.

4-B2. Storage analyses for water supply, by H. C. Riggs and C. H. Hardison: USGS--TWRI Book 4,
Chapter B2, 1973. 20 pages.

4-B3, Regional analyses of streamflow characteristice, by H. C. Riggs: USGS--TWRI Book 4,
Chapter B3. 1973. 15 pages. .

4-D1. Computation of rate and volume of stream depletion by wells, by C. T. Jenkins' USGS - -
TWRI Book 4, Chapter D1. 1970. 17 pages.

~5-Al. Methods for determination of inorganic substances in water and fluvial sediments, by M. W.
Skougstad and others, editors: USGS--TWRI Book 5, Chapter Al. 1979. 626 pages.

5-A2. Determination of minor elements in water by emzsston spectroscopy, by P. R. Barnett dnd E. C.
Mallory, Jr. USGS--TWRI Book 5, Chapter A2. 1971. 31 pages.

B-A3. Methods for analysms of organie 5ubstanaes in water, by D. F. Goerlitz and Eugene Brgwn:
USGS--TWRI Book 5, Chapter A3. 1972, 40 pages.

5-A4, Methods for aolleetzon and analysis of aquatic biological and microbiological sampled
edited by P. E. Greeson, T. A. Ehlke, G. A. Irwin, B, W, Lium, and K. V. Slack: USGS--
TWRI Book 5, Chapter A4. 1977. 332 pages.

5-A5. Methods for determination of radioactive substances in water and fluvial sediments,
by L. L. Thatcher, V. J. Janzer, and K. W. Edwards: USGS--TWRI Book 5, Chapter AS5. 1977.
95 pages.

5-Cl. Laboratory theory and methods for sediment analysis, by H. P. Guy: USGS--TWRI Book|§,
Chapter Cl. 1969. 58 pages.

7-Cl. Finite difference model for aquifer simulation in two dimensions with results of numdrical
experiments, by P. C. Trescott, G. F. Pinder, and S. P. Larson: USGS--TWRI Book 7, Chap-
ter Ci. 1976. 116 pages. '

7-C2. Computer model of two-dimensional solute transport and dispersion in ground water,
by L. F. Konikow and J. D. Bredehoeft: USGS--TWRI Book 7, Chapter C2. 1978, 90 pages.

8-Al. Methods of measuring water levels in deep wells, by M. S. Garber and F. C. Koopman:
USGS--TWRI Book 8, Chapter Al. 1968. 23 pages.

3-B2, Calibration and matntenance of vertical-axie type current meters, by G. F. Smoot and
C. E. Novak: USGS--TWRI Book 8, Chapter B2. 1968. 15 pages.
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26 WATER RESOURCES DATA FOR MINNESOTA, 1979
SUMMARY OF FLOOD STAGE AND DISCHARGE

Runoff from melting snow and rain in late April and early May caused record and near record peak flows at many
sites in the northern half of the State. Peak discharges during the spring flood are lisfted for selected gaging
stations and high-flow partial-record sites in the following table. At sites where 5 or mpre years of record are
available, there are 21 recorded new peaks of record, and at 10 sites the peak discharge Fs within 10 percent of
the peak of record.

Table l.~-Maximum discharges at selected sites during flood of April-May; 1979

|
Maximum previously known Maximum Apr-May 1979

Period
Drainage of
Station areg known Stage Discharge Stage Discharge
number Stream name (mic<) floods Date (feet) (ft3/s) Date (feet) (ft3/s)
Streams tributary to Lake Superior
04015330 Knife River near Two Harbors 85.6 1975-79 9-24-77 8.94 4320 5-10 11.16 7440
04015370 Talmadge River at Duluth 5.79 1964-79 9-20-T2 20.54 1020 5- 9 21.76 1180
04015400 Miller Creek at Duluth 4.92 1960-79 9-20-72 19.24 481 5- 9 19.95 525
04015455 South Branch Partridge River 18.5 1978-79 5-31-78 3.25 108 422 5.31 456
near Babbitt
04015475 Partridge River above Colby 106 1979 4-22 10.89 2020
Lake at Hoyt Lakes
04016000 Partridge River near Aurora 161 1943-79 5-10-50 7.86 3230 424 6.78 2090
04016500 St. Louis River near Aurora 290 1943-79 5-14-50 8.37 5380 24 6.06 3170
04018750 St. Louis River at Forbes 713 1965-79 4-16-71 16.20 5610 425 17.71 6200
04019000 West Two Rivers near Iron 65.3 1954-62, 4-17-54 9.85 916 21 8.32 1120
Junction 1966-79
04020400 North Branch Whiteface River 17.1 1979 uE23 13.67 660
near Fairbanks
04020700 Bug Creek at Shaw 24.0 1979 ﬂ 23 15.12 590
04021205 Floodwood River above 1972-79 5- 1-75 19.91 2030 4-23 22.87 2300
Floodwood
04024000 St. Louis River at Scanlon 3430 1908-79 5- 9-50 15.8 37,900 4-23 13.93 34,200
Red River of the North basin
05062280 Mosquito Creek near Bagley 3.98 1961-79 4-17-75 10.53 71 4-20 10.53 90
05062470 Marsh Creek tributary near 11.9 1961-79 4-11-69 13.76 436 4-19 14.00 460
Mahnomen
05062500 Wild Rice River at Twin 888 1910-17, 7-22-09 20.0 9200 4-18 12.93 6010
Valley 1931-79
05062800 Coon Creek near Twin Valley 50.8 1962-79 6-29-75 14.59 2700 416 12.70 1650
05063500 South Branch Wild Rice River 254 1944-49, 7~ 1-75 20.59 3700 U117 19.52 3040
near Borup 1972-79
05064000 Wild Rice River at Hendrum 1600 1944-79 4-10-78 31.42 9350 421 32.30 8800
05067500 Marsh River near Shelly 151 1944-79 5-11-50 21.96 4660 419 23.36 4880
05069000 Sand Hill River at Climax 426 1943-79 4-14-65 17.81 4560 420 27.50 3400
05075000 Red Lake River at High 2300 1930-79 7- 7-75 13.39 4060 425 12.30 3660
Landing near Goodridge -
05075700 Mud River near Grygla 170 1979 u-26 18.49 1480
05076000 Thief River near Thief 959 1910-17, 5-13-50 17.38 5610 424 14,11 3590
River Falls 1921, !
1923-24,
1929-79
05076600 Red Lake River tributary 2.33 1962-79 4~ 9-69 7.22 200 4-24 8.69 195
near Thief River Falls
05078000 Clearwater River at Plummer 512 1939-79 6- 9-62 11.90 3640 425 12.31 3940
05078500 Clearwater River at Red 1370 1910-17, 4- 9-78 11.56 9890 4=25 12.38 10,300
Lake Falls 1935-79
05079000 Red Lake River at Crookston 5280 1902-79 4-12-69 27.33 28,400 4#26 24.99 21,900
05086900 Middle River near Newfolden 91.1 1979 425 17.10 1000
05087500 Middle River at Argyle 265 1945, 7- 3-75 16.59 4260 B20 15.29 2140
1951-79
05094000 South Branch Two Rivers at 4y 1929-37, 4- 5-66 18.23 5410 422 13.17 3340
Lake Bronson 1941-47,
1954-79
05104500 Roseau River below South 573 1947-79 7-18-68 22.32 5750 4-25 21.78 5480
Fork near Malung
05107500 Roseau River at Ross 1220 1929-79 5-12-50 18.25 6560 29 17.31 4570
05112000 Roseau River below State 1570 1917, 5-19-50 11.81 4080 5 8 10.11 2980
ditch 51 near Caribou 1920-79
Lake of the Woods basin
05124480 KXawishiwl River near Ely 253 1967-79 4-24-76  5.92 1720 '5-11 5.66 1340
05124990 Filson Creek near Ely 9.66  1975-79" 4-25-75  6.99 129 Y22 7.72 283
05126000 Dunka River near Babbitt 53. 1952-62, 4-16-54 7.84 691 =22 8.02 876
1975-79
05128500 Pike River near Embarrass 115 1954-64, 4-17-54 10.28 1750 4-23 10.18 1690
1977-79
05128700 Pike River tributary near 1.93 1961-79 10-10-73  8.22 105 4-20 8.28 95

Wahlsten



WATER RESOURCES DATA FOR MINNESOTA, 1979 27

SUMMARY OF FLOOD STAGE AND DISCHARGE

Table 1.--Maximum discharges at selected sites during flood of April-May 1979--Contlnued

Maximum previously known Maximum Apr-May 1979
Period
Drainage of
Station area known Stage Discharge Stage Discharge
number Stream name (mi<) floods Date (feet) (ft>/s) Date (feet) (ft2/s)
Lake of the Woods basin--Continued
05129000 Vermilion River below 483 1912-17, 5-23-50 7.68 2710 5-11, 6.43 1450
Vermillion Lake near Tower 1929-79 13
05130300 Boriin Creek near Chisholm 13.7 1959-79 4-13-69 13.40 700 4-20 13.37 560
05130500 Sturgeon River near Chisholm 187 1943-79 5- 7-50 7.41 3630 422 6.60 2460
05131500 Little Fork River at 1730 1910-16, 4-18-16, 37.00 25,000 Lk-25 32.59 20,600
Littlefork 1929-79 5-11-50
05131750 Big Fork River near Big Fork 602 1973-79 4-29-75 13.97 2030 422 15.48 2830
05131878 Bowerman Brook near 25.0 1979 421 14.73 650
Craigville
05132000 Big Fork River at Big Falls 1460 1929-79 5- 8-50 17.08 14,800 4-22 15.90 14,000
05133500 Rainy River at Manitou 19,400 1929-79 5-12-50 21.04 71,600 4-26 18.95 61,200
Rapids
05134200 Rapid River near Baudette 543 1957-79 4-14-69 17.86 5500 4-26 21.13 7550
05139500 Warroad River near Warroad 162 1946-79 4-15-65 9.95 1780 j-25 9.66 2070
05140000 Bulldog Run near Warroad 11.1 1922-51, 6-10-47 6.91 420 4-18 7.54 498
1966-79
05140500 East Branch Warroad River
near Warroad 45.8 1946-54, 6-11-47  9.36 1340 4-25 9.38 1120
1966-79
Upper Mississippi River basin
05200445 Mississippi River at Bemidji 400 1973-79 4-22-75 12.46 1170 4-23 13.04 1690
05212700 Prairie River near Taconite 360 1967-79 4-17-69 11.81 3250 B2 11.64 3240
05220500 Mississippi River below 5060 1930-79 5-17-50 20.02 16,000 5- 3 15.62 8230
Sandy River near Libby
05221020 Willow River below Palisade 445 1972-79 5- 1-75 17.21 3700 425 17.25 3730
05227500 Mississippi River at Aitkin 6140 1945-79 5-20-50 22.49 20,000 4-29 17.05 13,300
05244000 Crow Wing River at Nimrod 1010 1910-14, 10-10-73 7.35 3700 4-18 7.24 3610
1931-79
05244440 Leaf River near Aldrich 860 1972-79  10-13-73 15.83 bhbo 4-22 16.15 5170
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STREAMS TRIBUTARY TO LAKE SUPERIOR

04010500 PIGEON RIVER AT MIDDLE FALLS, NEAR GRAND PORTAGE, MN
(International gaging station)

LOCATION,--Lat 48°00'44", long 89°36'58", in SW 1/4 NE 1/4 sec.24, T.64 N., R.6 E., Cook County, Hydrologic
Unit 04010101, on the Grand Portage Indian Reservation, on right bank 400 ft (122 m) upstream from Middle
Falls, 2.5 mi (4.0 km) upstream from Grand Portage Port of Entry, 3.5 mi (5.6 km) upstream from mouth, and
4.7 mi (7.6 km) norEheast of village of Grand Portage.

DRAINAGE AREA.--600 mi® (1,554 km®).

PERIOD OF RECORD.--June to October 1921, April to November 1922, March 1923 to current year. Published as
"at International Bridge" April 1924 to September 1940; as "below International Bridge" October 1940
to September 1965, Monthly discharge only for some periods, published in WSP 1307.

REVISED RECORDS.--WSP 744: 1927-28. WSP 804: 1934(M). WSP 974: Drainage area. WSP 1337: 1924(M), 1925,
1926-28(M), 1931(M), 1938(M), 1941(M), 1945-46(M), 1947, 1948(M), 1950(M).

GAGE.--Water-stage recorder. Datum of gage is 787.55 £t (240.054 m), National Geodetic Vertical Datum of 1929.
Prior to Sept. 30, 1940, nonrecording gage at International Bridge, 5.8 mi (9.3 km) upstream at datum 102.24
£t (31.163 m) higher, Oct. 1, 1940, to Dec. 31, 1975, at present site at datum 2.00 ft (0.610 m) higher.

REMARKS.--Records good except those for winter period, which are fair.

COOPERATION.--This station is one of the international gaging stations maintained by the United States under
agreement with Canada.

AVERAGE DISCHARGE.--56 years (water years 1924-79), 508 ft3/§ (14.39 m3/s), 11.50 in/yr (292 mm/yr).

EXTREMES FOR PERIOD OF RECORD.--Maximum discharge, 11,000 £t3/s (312 m3/s) May 5, §93u, gage_height, 7.6 £t
(2.32 m), sitg and datum §hen in use, from rating curve extended above 7,000 £ft°/s (198 m3/s); minimum
daily, 1.0 £t°/s (0.028 m>/s) Jan. 15-21, 1977; minimum recorded gage height, 1.24 £t (0.378 m) Jan. 7,

8, 15, 1977, but may have been less during period of no gage-hiight record, Jan., 16 to Apr. 17, 1977.

EXTREMES FOR CURRENT YEAR.--Peak discharge above base of 3,000 ft?/s (85.0 m?/s) and maximum (¥*):

Discharge Gage height

Date Time (££3/s) (m3/s) (£t) (m)
Apr. 26 1630 4,100 116 9.13 2.783
May 11 1900 *7°490 212 *11.30 3.44%

Minimum discharge, 66 f£t3/s (1.87 m3/s) Nov. 12, gage height, 2.49 £t (0.759 m) (result of freezeup).

DISCHARGE, IN CUBIC FEET PER SECOND, WATER YEAR OCTOBER 1978 TO SEPTEMBER 1979
MEAN VALUES

DAY ocr NOV DEC JAN FEB MAR APR MAY JUN JuL AUG SEP
1 146 133 96 . 89 . 89 95 245 2570 1710 628 182 184

2 154 132 96 89 89 96 242 2420 1670 594 177 231

3 167 129 96 89 89 97 240 2240 1570 549 172 233

4 194 126 95 89 a9 98 240 2140 1460 514 182 226

5 218 123 95 89 a9 99 240 2030 1350 483 179 209

6 224 122 95 89’ 89 100 238 1910 1300 457 172 189

7 223 119 94 89 89 102 238 1880 1440 433 165 176

8 218 123 94 89 89 105 236 2510 1410 407 157 166

9 206 121 93 88 89 108 234 2920 1280 387 151 155
10 193 118 93 88 89 110 232 5600 1630 375 144 150
11 187 121, 92 88 89 114 234 7270 1960 357 135 157
12 186 95 192 88 89 118 236 6620 1650 339 131 196
13 183 143 92 88 90 124 238 5420 1380 320 135 207
14 182 160 92 88 90 130 240 4620 1240 304 131 194
15 187 128 91 88 90 136 248 4050 1140 287 133 181
16 201 107 91 88 90 142 255 3640 1070 278 130 168
17 202 98 91 88 90 150 270 33180 1010 261 119 154
18 202 95 90 88 90 160 300 3490 947 240 109 141
19 199 91 89 a8 90 180 380 3430 884 230 103 130
20 193 " 90 89 a8 90 210 620 3380 947 225 97 131
21 188 92 89 88 90 240 1100 3260 1870 215 93 124
2Z 179 97 89 88 91 250- 2100 2970 1510 208 91 117
23 169 103 89 89 91 254 3000 2810 1200 202 99 112
24 167 106 89 89 91 254 © 3260 2670 1020 196 9y 105
25 164 104 89 89 92 252 3560 2510 913 192 98 96
26 154 101 89 89 93 250 4020 2330 868 187 103 89
27 151 99 89 89 94 250 3990 2150 834 181 101 87
28 146 98 89 a9 94 250 3770 2020 767 176 99 86
29 143 97 89 89 —— 250 3280 1890 711 171 103 82
30 142 97 89 89 —— 250 2830 1770 664 180 106 80
31 137 - 89 89 - 250 - 1690 -—— 186 123 ———
TOTAL 5605 3368 2835 2745 2524 5224 36316, 97590 57405 9762° 4014 4556
MEAN 181 112 91.5 88.5 90,1 169 © 1211 3148 1247 315 129 152
MAX 224 160 96 89 94 254 4020 7270 1960 628 182 233
MIN 137 90 89 88 89 95 232 1690 664 171 91 80
CFSM .30 .19 .15 .15 .15 .28 2.02 5.25 2.08 «53 .22 «25
IN, o35 .21 .18 17 .16 32 2.25 6,05 2.32 .61 «25 - .28

CAL YR 1978 TOTAL 180066 MEAN 493 MAX 3230 MIN 89 CFSM .82 IN 11.16
WTR YR 1979 TOTAL 211944 MEAN 581 MAX 7270 MIN 80 CFSM .97 IN 13,14



30 STREAMS TRIBUTARY TO LAKE SUPERIOR
04014500 BAPTISM RIVER NEAR BEAVER BAY, MN
LOCATION.--Lat 47°20'07", long 91°12'06", in SE 1/4 NE 1/4 sec.15, T.56 N., R.7 W., Lake County, Hydrologic Unit
04010101, on right bank 400 ft (122 m) upstream from bridge on U.S. Highway 61, 0.3 mi (0.5 km) upstream from
mouth, 4 mi (6 km) northeast of Silver Bay, and 7 mi (11 km) northeast of village of Beaver Bay.
DRAINAGE AREA.--140 m12 (363 km?). |
WATER-DISCHARGE RECORDS !‘
PERIOD OF RECORD.--October 1927 to current year.
1939. 1933-34(M), 1935. | ’
GAGE.--Water-stage recorder. Datum of gage is 613.65 ft (187.041 m) National Geodetic Vertiital Datum of 1929

(Corps of Engineers bench mark). Prior to Oct. 5, 1934, nonrecording gage, and Oct. 5, 1934 to Nov. 22, 1978,
water-stage recorder at site 37C £t (113 m) downstream and at datum 3.68 £t (1.122 m) lower.

Mcenthly discharge only for some perlods, published in WSP 1307.

REVISED RECORDS.--WSP 894: WSP 1337:

REMARKS.-~Records good except those for winter period, which are fair.
AVERAGE DISCHARGE.--52 years, 168 £t3/s (4.758 m3/s), 16.30 in/yr (414 mm/yr).

EXTREMES FOR PERIOD OF RECORD.--Maximum discharge, 10,000 £t3/s (283 m3/s) Sept. 24, 1977, gage height, 8.33 ft
(23539 m) sige and datum then in use, from highwater mark in well, from rating curve extended above 4,200
f£t°/s (119 m>/s) on basis of slope-area measurement of peak flow; maximum gage height, 11,06 £t (3.371 m)
fg;% 12, 1965, site and datum then in use, from floodmark (backwater from ice); no flow fan. 14 to Mar. 2,

EXTREMES FOR CURRENT YEAR.--Peak discharges above base of 1,300 £t3/s (36.8 m3/s) and maximih (¥%):
ischarg§ Gage height gischargg Gage helght
Date Time  (£t3/s) (m3/s) (£t)  (m) Date Time (£e3/s) (m¥yh)  (£5)  (m)
1
Mar., 21 2030 ice Jam #12.99 3.959 May 10 1830 #3120 88L4 10.90 3.322
Apr. 22 2030 2720 77.0 10.59 3.228 '

Minimum discharge, 13 rt3/s5 (0.36 m3/s) Aug. 15-17, 19, 20-22, 28; minimum gage helght, 5.48 £t (1.670 m)
Aug. 21, 22.

DISCHARGE, IN CUBIC FEET PER SECOND, WATER YEAR OCTOBER 1978 TO SEPTEMBER 1979
MEAN VALUES

DAY ucT NGOV DEC JAN FEB MAR APR MAY JUN JuL AUG SEP
1 73 49 39 33 26 29 120 949 520 , 81 69 422
2 77 46 38 32 26 29 110 834 455 70 49 562
3 73 45 38 32 26 31 105 730 404 66 39 410
4 69 44 39 31 26 32 100 678 387 59 37 292
5 79 45 40 30 26 31 95 644 313 50 35 203
6 9y 44 40 30 26 30 95 600 297 42 33 142
7 89 41 37 29 26 30 95 684 396 35 29 105
8 80 a7 34 29 24 30 90 1020 313 33 24 79
9 73 46 31 28 24 30 90 1030 245 | 37 20 64
10 69 47 29 27 24 29 90 2710 515 ' 34 20 62
i 68 46 28 26 23 29 90 2370 495 29 18 158
12 68 48 29 25 23 29 90 1520 358 29 16 250
13 62 89 33 25 23 29 100 1090 276 49 17 189
14 59 100 33 25 24 29 130 882 221 37 15 147
15 77 87 33 25 26 29 191 738 200 26 14 116
16 94 80 33 25 26 29 262 627 188 : 21 13 89
17 92 77 32 25 26 30 404 566 206 |19 13 70
18 90 65 31 25 26 32 556 1010 160 118 15 55
19 85 Y] 32 25 26 40 764 911 129 19 15 41
20 80 60 33 25 26 75 1050 810 228 20 13 37
21 79 56 34 26 27 100 1430 762 294 19 13 34
22 79 52 34 26 27 150 2190 800 276 18 14 30
23 68 51 34 26 32 200 2240 943 203 20 23 28
24 61 49 34 26 34 250 2040 831 158 67 22 27
25 60 47 34 26 30 220 2150 660 127 52 18 24
26 58 46 33 26 29 190 2130 525 225 i a1 16 22
27 56 45 32 26 29 170 1780 422 183 37 15 20
28 52 42 31 26 29 160 1400 351 136 30 17 21
29 51 at 32 26 - 150 1120 290 109 "2 42 21
30 51 a0 33 26 - 140 1020 262 94 94 40 21
31 50 - 33 26 ——— 130 —— 535 - 106 S5 ———
TOTAL 2216 1639 1046 838 740 2512 22127 26784 8111 1283 779 3741
MEAN 71.5 54,6 33,7 27.0 26.4 81.0 738 864 270 41.4 25.1 125
MAX 94 100 40 33 34 250 2240 2710 520 1106 69 562
MIN 50 40 28 25 23 29 90 262 94 | 18 13 20
CFSM .51 .39 .24 .19 .19 »58 5.27 6,17 1,93 ; 30 .18 .89
In, .59 .44 .28 .22 .20 .67 5.88 7.12 2.16 | 34 .21 «99

CAL YR 1978 TOTAL 62007 MEAN 170  MAX 1310 MIN 22 CFSM 1,21 IN 16.48

WTR YR 1979 TOTAL 71816  MEAN 197  MAX 2710 MIN 13 CFSM 1.41 IN 19,08



STREAMS TRIBUTARY TO LAKE SUPERIOR

04014500 BAPTISM RIVER NEAR BEAVER BAY, MN--Continued
(Ngtional stream-quality accounting network station)

WATER-QUALITY RECORDS
PERIOD OF RECORD.--Water years 1968 to current year.

REMARKS.--Letter K indicates non-ideal colony count.

DATE

ocy,
03...
Nov
14.,.
DEC
19400
FEB
06.as
MAR
28...
MAY
O0leoe
JUN
124e.
JuL
24...
AUG
2840

DATE

ocry
03,,.
NOV
14...
DEC
19...
FEB
06eve
MAR
28...
MAY
[} RS
JUN
12400
Jut
24,..
AUG
"28ae,

DATE

ocr
03...
NOV
14...
DEC
19...
FEB
0b.ee
MAR
2844
mAY
Oteae
JUN
1240
JuL
F-L T
AUG
28...

TIME |

1300
1230
1330
1300
1630
1!30‘
1800
1200
131
STREP=

Tococcl
FECAL,

. KF AGAR

(coLs.,
PER
100 ML)
(31673)

K2

K7
K1
Ke
K8
K1

Kie2

190

SULFATE

(00945)

6.4
5.3
6.9
6.9
10
6.4
6.0
5.2

WATER QUALITY DATA, WATER YEAR OCTOBER 1978 TO.SEPTEMBER 1979

STREAM=
T FLOW,
INSTAN=
TANEOUS
(CFS)
(00061)

73

104

30
25
160
931
359
81
14

HARD=~
NESS
(MG/L
AS
CACO3)
(00900)
37
39
a3
46
35
19

26

ae

-

CHLO=
RIDE,
D18~
SOLVED
(MG/L
AS CL)
(00940)
2.3
2.8
2.6
2.9
3.4
1.3
1.5
2.9

SPE=
CIFIC
CON=
DUCT=
ANCE -
(MICRO-
MHOS )
(00095).

89
88

80

114

90

S0

S4

110

115
HARD=
NESS,

NONCAR=
BONATE
(MG/L

CACO3)
€00902)

~N v @ W

14

FLUC=-
RIDE,
DS
SOLVED
(MG/L
AS F)
(00950)

.2

.1

.2
.2

PH

(UNITS)
(00400)

CALCIUM
DIS=~
SOLVED
(MG/L
AS CA)
(00915)

9.9
10
i1
12

9.2

4.8

" 6.8

12

SILICA,
DIs~-
SOLVED
(MG/L
AS
s102)
(00955}

10
12

14

14

TEMPER=
" ATURE,
AIR
(DEG C)
(00020)

15.0

.0

8.0,

=15.0
1.0
S0
18.0
22.5
21.0
MAGNE =
SIum,
DIs=
SOLVED
(MG/L

AS MG)
(00925)

SULIDS,
RESIDUE
AT 180
DEG, C
DIS=

SOLVED
{(MG/L)
(70300)
84

80

83

86

78

54

64

92

TEMPER=
ATURE
(DEG C)
€00010)
11,0

.5

.0

.0

1.0

3.0
19.0
‘21.5
17.0

SODIUM,
DIS=
SOLVED
(MG /L
AS NA)
(00930)

SOLIDS,
Sum OF
CUNSTI=
TUENTS,
DIS=
SOLVED
(MG/L)
(70301)
56

56

65

67

S4

32

36

63

TUR=
BID=
1Ty
(NTY)
(00076)

SODIUM

PERCENT

(00932)
13
15
14
14
14
13
14
13

SOLIDS,
DIS=

SOLVED
{TONS

PER

AC-FT)

(70303)

.11

.11

.11

.12

.11

+07

OXYGEN,
DIS=
SOLVED
(MG/L)
(00300)
10,7
14,0
10.8
14,7
13.1
9,2
8.7
39,0
SODIuM
AD=~
SORP=
TION
RATIO

(00931)

.2
o2
.2
.2
.2
o1
.2
.2

SOL10sS,
DIS~-
SULVED
(TONS
PER
DAY)
(70302)
16.6
22.5
6.72
5.80
33.7
136

62.0

OXYGEN,
DIS~

SOLVED
(PER=
CENT

SATURe
ATION)
(00301)
100
101

78

104
101
101
100

7
POTAS=~
SIuMm,
DIS~

SOLVED
(MG/L
AS K)
(00935)

b

.5

.S

.4

o7

.5

.3

.5

NITRO=
GEN,
NO2+NO3
TOTAL
(MG/L
AS N)
(00630)

.03
«30
31

coLi=
FORM,
FECAL,
0.7
UM=MF
(COLS./
100 ML)
(31625)
K4
K7
K1
K4
K10
K6
K11

a6

ALKA=
LINITY
(MG/L
AS
CACO3)
(00410)
34
31
38
39

21

31

12.

18
42

NITRO=
GEN,
AMMONIA
TOTAL
(MG/L
AS N)
(00610)

.01
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DATE

ocy
03...
NOV
14...
DEC
19...
FEB
06400
MAR
28,00
MAY
O0leas
JUN
12.a0
JuL
Cleee
AUG
28400

STREAMS TRIBUTARY TO LAKE SUPERIOR

04014500 BAPTISM RIVER NEAR BEAVER BAY, MN--Continued

#ATER GUALITY DATA, wATEK YEAR OCTOBER 1978 TO SEPTEMBER 1979

NITRU=

NITRQ=  GEN,AM=

GEny MUNIA +

GRGANIC  UKGANIC
T10TAL TuTAL
(MG/L (MG/L
AS 'N) AS N)
(00605} (0v625)
53 .54

40 Iy

.20 23

.26 .27

.58 -

<44 <49

<46 46

.49 .51

NITRO=  NITRO=
GENywHY  GEN, AM= PHOS~-
+ ORG. MONIA + NITRO=  NITRO=  PHOS=  PHORUS,
SUSP.,  UKGANIC GEN, GEN, PHOKUS, DIS=
1AL DIS. TOTAL T0TAL TOTAL SOLVED
(MG/L (MG/L (MG/L (MG /L (MG/L (MG/L
AS n) AS W) AS W)  AS NO3)  AS P) AS P)
(V0624) (00623) (00600) (71887) (00665) (00666)
.16 .38 .57 2.5 .01 .00
.05 .35 .70 3.1 .00 .00
.00 .23 .54 2.4 .00 .00
.06 .21 .75 3.3 .00 .00
.08 .56 1.9 8.6 .02 .02
.09 .40 .98 4.3 .01 .00
.02 .44 .50 2.2 .01 .01
.10 J41 .80 3.5 .03 01

PARTICLE~SIZE DISTRIBUTION OF SUSPENDED

TEMPER=
TIME ATURE
DATE (DEG C)
(00010)
NOY
14,.. 1230 .5
DEC
19.,.. 1330 «0
FEB
06... 1310 .0
MAR -
2B8eee 1630 1.0
MAY
Oleos 1130 3.0
Jun
“12e0. 1800 19.0
JUuL
28.4a 1200 21,5
AUG
28... 1315 17.0

SEDIMENT, 'WATER YEAR OCTOBER 1978 TO SEPTEMBER 1979

STREAM=
FLOW,
INSTAN=
TANEDOUS
(CFS)
(00061)

104

" 30

25-

160
931
359

81

14

SEDI=-
MENT,
SUS=-
PENDED
(M6/L)
(80154)

10

8

SEDI=
MENT
DIS=
CHARGE ,
SUS~
PENDED
(T/DAY)
(8015%)

1.9
3,7
.23

SED.
SUsSP.
FALL
DIAM,
X FINER
THAN
«062 MM
(70342)
96
9
80
75
61
84

100

CARBON,
ORGANIC
TOTAL
(MG/L
AS C)
(006B0)

10
8.2

11




STREAMS TRIBUTARY TO LAKE SUPERIOR

04014500 BAPTISM RIVER NEAR BEAVER BAY, MN--Continued

33

WATER QUALITY DATA, WATER YEAR UCTUBER 1978 TO SEPTEMBER 1979
CHRO=
BARIUM, CADMIUM MIUM, CHRO=~  COBALT,
ARSENIC  TUTAL  BARIUM,  TOTAL  CADMIUM  TOTAL MIUM, TOTAL
ARSENIC 01s- RECOV=  DIS=- RECOV= D1S- RECOV-  DIS=- RECOV=
TOTAL SOLVED  ERABLE SULVED ERABLE  SULVED ERABLE ~ SULVED  ERABLE
TIME (we/L we/L we/L we/L we/L (ue/L we/L (WG/L (ue/L
DATE AS AS)  AS AS)  AS BA) A5 BA) A5 CD) AS CP)  AS CR)  AS CR)  AS CO)
(01002)  (01000) (01007) (01005) (€01027) (01025) (01034) (01030) (01037)
ocY
03.., 1300 1 1 0 0 2 1 <10 1 1
FEB
06... 1300 1 0 0 0 ? 0 to (] 0
MAY
01.., 1130 1 1 0 0 0 [ 20 10 1
JuL
24... 1200 1 1 <100 10 0 0 10 10 0
MANGA=
COPPER, 1RUN, LEAD, NESE, MANGA= MERCURY
CUBALT, TOTAL  COPPER,  TOTAL LRUN, TOTAL LEAD, TOTAL NESE, TOTAL
Dis= RECOV=  DIS= RECUV= 0IS- RECOV= DIS= RECOV= VIsS= RECOV=
SOLVED ERABLE  SOLVED  ERABLE  SULVED ERABLE  SOLVED ERABLE - SOLVED  ERABLE
(UG/L (u6/L (UG/L (ue/L we/L UG/L we/L (uG/L UG/L (uG/L
DATE AS CO) AS Cu) AS CU) AS FE) AS FE) A5 PB)  AS PR)  AS MN)  AS MN)  AS HG)
(01035) (01042) (01040) (01045) (01046) (01051) (01049) (01055) (01056) (71900)
ocy
03,.. 0 6 ) 320 280 7 7 10 10 <.5
FEB
06..e 0 3 3 270 230 2 v 1 1 <.5
MAY .
Ol... 0 4 3 360 160 31 3 10 5 <,5
JuL
244, 0 4 1 740 230 1 0 20 10 <.5
CARBON,
SELE=  SILVER, ZINC, CARBON, ORGANIC
MERCURY  SELE= -  NIUM, TOTAL  SILVER,  TOTAL ZINC,  URGANIC  SUS=-
DI1S- NIuM, D1S=- RECUV= DIS= RECOV~ DIS~ DIS=- PENDED
SULVED  TOTAL SOLVED  EKABLE  SOULVED  ERABLE  SOLVED SOLVED TOTAL
(uG/L (ue/L e/L (UG/L (we/L (ue/L (UG/L (MG /L (MG /L
DATE AS HG) A5 SE)  AS SE)}  AS AG)  AS AG)  AS ZN)  AS ZN)  AS C) AS C)
(71890)  (01147) (01145) (01077) (01075) (01092) (01090) (00681) (00689)
ocT
03... <.5 [ 0 i 1 10 10 15 .5
FEB
06... <.5 0 0 0 0 20 0 7.4 .2
MAY
01... <.5 0 0 0 0 10 0 S0 .8
JuL
24... <.5 0 0 0 0 20 20 13 -
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STREAMS TRIBUTARY TO LAKE SUPERIOR

04014500 BAPTISM RIVER NEAR BEAVER BAY, MN--~Continued

PHYTUPLANKTUN AMNALYSES,

DATE
TIME

TUTAL CELLS/ML

DIVERSITY: DIVISIUN
LCLASS
« « URDER
eeoFAMILY
oes s GENUS

ORGANISH

CHLOROPHYTA (GREEN ALGAE)
+CHLUOROPHYCEAE
««CHLOROCUCCALES

o+« HYDRUDICTYACEAE
«ee s PEDIASTRUM

e s WUCYSTACEAE

eee s ANKISTRODESMUS
esssDICTYUSPHAERIUM
eee s KIRCHNERIELLA
veesSELENASTRUM

eess TETRAEDRON

s+ SCENEDESMACEAE
oeee SCENEDESMUS

«s VOLVOCALES

oo CHLAMYDOMONADACEAE
eees CHLAMYDUMUNAS

« s ZYGNEMATALES

«e s DESMIDIACEAE

eeee COSMARTUM

CHKYSUPHYTA
+BACILLARIUPHYCEAE
««CENTRALLS
«esCUSCINOOISCACEAE
ees s CYCLUTELLA

«-PENNALES

e s ACHNANTHACEAE
eeos ACHNANTHES
«os CYMBELLACEAE
eess CYMBELLA

ees FRAGILARIACEAE
ees e ASTERIONELLA
esesFRAGILARIA
oo e SYNEDRA

ee e NAVICULACEAE
e oo NAVICULA
eeoNITZSCHIACEAE
ees s NITZSCHIA

CRYPTOPHYTA (CRYPTUMUNADS)
«CRYPTOPHYCEAE
««CRYPTGMONADALES
«esCRYPTGCHRYSIDACEAE

osees CHROOMONAS

CYANUPHYTA (BLUE=GREEN ALGAE)

+CYANOPHYCEAE
+«CHRUOCOCCALES

« e+ CHROOCOCCACEAE
ess s ANACYSTIS
«eesCOCCOCHLORIS

« «HORMOGONALES
«e«USCILLATORIACEAE
eeesUSCILLATORIA
««CHROCCUCCALES

« o« LHROUCUCCACEAE
eee s GUMPHUSPHAERTA

EUGLENOPHYTA (EUGLENCIDS)
+EUGLENDPHYCEAE

« +EUGLENALES

oo o EUGLENACEAE

veee IRACHELOMUNAS

PYRRHOPHYTA (FIRE ALGAE)
«DINGPHYCEAE
««PERIDINIALES
+e+sGLENDUINIACERE

eee s GLENQDINIUM

NOTE: # = DUMINANT URGANISM;
* = OBSERVED URGANISHM,

ocT 3,78

1300

110

1.7

1.7

2.0

2.2

2.2
CELLS PER~
/ML CENT

7 7

S S

S S

9 8

23#r 21

4 3

S3# 49

2 2

DEC 19,78
1330

17000

CELLS PER~

/ML CENT
* 0
* 0
* 0
140 1
17000% 98
* [

EQUAL TUu DR GREATER THAN 15%
MAY NOT HAVE BEEN COUNTED; LESS THAN 1/2%

MAR

OCTUBER 1978 TD AUGUST 1979

28,79

1630

CELLS
/ML

240

cceceocc
R
@ oo~~~

PER=
CENT

&

n

MAY 1,79

CELLS PER~
/7ML CENT

ta# 25

148 25




STREAMS TRIBUTARY TO LAKE SUPERIOR

04014500 BAPTISM RIVER NEAR BEAVER BAY, MN--Continued

PHYTOPLANKTON ANALYSES,

DATE
TIME

TOTAL CELLS/ML

DIVERSITY: DIVISION
-CLASS
« «ORDER
oo FAMILY
«eesGENUS

ORGANISM

CHLURUPHYTA (GKREEN ALGAE)
CHLOROPHYCEAE

« «CHLOROCUCCALES

«+ «HYDROOICTYACEAE
«+«oPEDTASTRUM
«+<00CYSTACEAE

« e+« ANKISTRODESYUS
<+« -DICTYOSPHAERTUM
o+« sKIRCHNERTELLA

oo -SELENASTRUM
«++-TETRAEDRON
«++SCENEDESMACEAE
«e+.SCENEDESMUS
«VOLVOCALES

«+ -CHLAMYDOMONADACEAE
o+« «CHLAMYDOMONAS
«-ZYGNEMATALES
++-DESMIDIACE AE

o+ 0 +COSMARTUM

CHRYSOPHYTA
+BACILLARIOPHYCEAE
««CENTRALES
«««COSCINODISCACEAE
eeeeCYCLUTELLA

«oPENNALES

oo s ACHNANTHACE AE
oo o« ACHNANTHES
s o CYMBELLACEAE
esos CYMBELLA
«+«FRAGILARIACEAE
eees ASTERIONELLA
esssFRAGILARIA
+se«SYNEDRA

« oo NAVICULACEAE
sessNAVICULA
+e«NITZSCHIACEAE
eeeoNITZSCHIA

CRYPTOPHYTA (CRYPTOMQONADS)
«CRYPTOPHYCEAE
««CRYPTOMONADALES

¢+ +CRYPTOCHRYSIDACEAE

«os s CHROOMONAS

CYANOPHYTA (BLUE=GREEN ALGAE)
«CYANOPHYCEAE
««CHROGCOCCALES

«es CHROUCOCCACEAE
ees s ANACYSTIS
eseeCOCCOCHLORIS

» « HORMOGUNALES
«+sOSCILLATURIACEAE
ees o USCILLATURIA
««LHROOCOCCALES

o » « CHRUOCOCCACEAE
os0sGOMPHOSPHAERIA

EUGLENOPHYTA (EUGLENOIDS)
+EUGLENOPHYCEAE

« «EUGLENALES

.o« EUGLENACEAE

eoes TRACHELOMUNAS

PYRRHOPHYTA (FIRE ALGAE)

+DINUPHYCEAE

««PERIDINTALES

o« +GLENUDINLACEAE

ees s GLENUDINIUM

NOTE: # = DOMINANT ORGANISM;
* = UBSERVED URGANISM,

JUN 12,79
1800
210
1.3
1.3
1.4
1.7
1.8
CELLS PER~
/ML CENT
13 6
13 6
26 13
13 6
13 6
130# 63

JuL 24,79

CELLS
/ML

13

52

OCTOBER 1978 TO AUGUST 1979

1200

970

PER=
CENT

150% 16

EQUAL TO OR GREATER THAN 1S

MAY NOT HAVE BEEN COUNTED;

AUG 28,79
1315
5200

0.2

0.2

0.2

002

0.3
CELLS PER~
/ML CENT

57 1

29 1

* 0

* 0

* 0

* 0

57 1

5000% 96

LESS THAN 1/2%

35
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STREAMS TRIBUTARY TO LAKE SUPERIOR

04015330 XNIFE RIVER NEAR TWO HARBORS, MN

LOCATION.--Lat 46°56'49", long 91°47'32", in SW 1/4 NW 1/4 sec.31, T.52 N., R.11 W., Lake County, Hydrologic
Unit 04010102, on right bank 600 ft (183 m) downstream from bridge on U.S. Highway 61, 0,5 mi (0.8 km)
upstream from bridge on County Highway 102, in town of Knife River, 0.8 mi (1.3 km) upstream from Lake
Superior, and 7.8 mi (12.6 km) southwest of Two Harbors.

DRAINAGE AREA.--85.6 mi2 (221.7 km2).

PERIOD OF RECORD.--Occasional low-flow measurements, water years 1970-71, July 1974 to currént year.

GAGE.--Water-stage recorder.

Altitude of gage 1s 640 ft (195 m), from topographic map.

REMARKS.--Records good except those for winter period and those for periods of no gage-height record Dec. 25 to
Feb. 7, Sept. 1-30, which are fair.

AVERAGE DISCHARGE.--5 years, 89.1 rt3/s (2.523 m3/s),14.lb in/yr (359 mm/yr).

EXTREMES FOR PERIOD OF RECORD.--Maximum discharge, 7,440 ft3/s (211 m3/s) May 10, 1979, gage height, 11.16 ft

(3.402 m); minimum, no flow Dec. 2, 1976 to Mar.

k, 1977.

EXTREMES FOR CURRENT YEAR.--Peak discharge above base of 800 ft3/s (22.7 m3/s) and maximum

Date Time
Apr. 21 2030
May 10 0215

Minimum discharge, 5.9 £t3/s (0.17 m3/s) July 23; minimum gage height, 2.62 ft (0.799 m) Jug.
|

QDAY og
1 1t
2 2u
3 21
4 22
5 24
) 44
7 41
b 34
9 31
10 ¢t
11 26
12 24
13 23
14 2e
15 31
16 s
17 36
18 35
19 e
20 29
21 25
22 24
23 21
24 20
25 19
26 19
27 19
28 17
29 18
30 19
31 17
TOTAL @7
mEAN 2547
MAX 44
MIN 17
CFSM .30
Ing «35
CAL YR 1978 1UTAL
WIR YR }979 TUTAL

Gage height

gischargg

(£t3/s8) (m>/s) (£rt)
2290 64.8 7.06
®*Th440 211 %11.16

OISCHARGE,

WOV

17
17
17
i/
17

17
17
16
16
21

26
21
5%
120
73

52
43
37
35
3

3u
¢t
26
25
24

23
22
21
20
2v

91/
30.6
ies
17
«3b
.40

3937¢,3
4041v,.2

DEC
19 1
18 1
18 1
17 1
16 1
lo 1
15 1
15 1
14 1
14a 1
14 1
13 1
13 1
13 1
1%
12
12
12
12
12
12
12
ie
11
11
11
11
11
11
11
11
412 30
13.5 9
19
11
.16
.18
MEAN 108
MEAN 111

oL Lo C
IR
FE RV - e

.13

MAX
MAX

(m) Date
2.152 May 22
3.402 June 10

MEAN VALUES

FEB MAR
9.1 9.0
a0 9.0
9.0 9.0
9.9 9.0
8.9 9.0
8,9 9.0
8.9 9.4
8.9 9.0
8,9 9.0
8,4 9,0
8.9 9.0
9.0 9.0
9.0 9.0
9.0 9.0
9,0 9.0
9.0 9.0
9.0 9.6
9.0 11
9.0 30
9.0 8y
9.0 260
9.0 400
9.0 365
9.0 300
9.0 250
9.0 200
9.0 180
9.0 160
- 135
-——- 125
- 120
251.4 2709.6
8.98 87.4
9.1 400
8.9 9.0
.11 1.02
.11 1.18
2350 MIN 6.4
4480 MIN 6.2

Time

2015
1315

gischarg
(£t3/s) (m
1010 2

874 2

APR MAY JUN
115 2¢6 196
110 199 tay
100 168 112
95 153 145
90 134 115
85 176 90
89 580 121
75 783 99
70 923 77
70 4480 639
70 1120 341
5 498 155
100 326 95
200 242 67
395 188 55
678 148 56
1010 131 102
1150 149 73
1250 145 S2
1640 130 47
1650 144 81
1830 usy 85
1470 581 61
951 323 46
818 199 37
678 140 109
516 109 82
400 87 52
326 72 39
2178 71 32
—— 357 -
16375 13242 3405
546 4217 114
1830 4480 639
70 71 32
6.38 4.99 1.33
7.12 Se75 1.48
CFSM 1.26 IN 17.11
CFSM 1,30 IN 17.56

%)

5 s)

8.6
448

-

~ RS

& w
CE L i QWAL Onlwiw®
« s
o s~

886.1
28,6
1138
4.6

439

Gage height
(££) (m)

1.625
1.573

5.33
5.16

21, 22.

In CUBIC FEET PER SECUND, WATER YEAR UCTOBER 1978 TO SEPTEMBER 1979

~N®E®O
IEEEE
ECrNNVO

NN O
IR
EViNE

o N o m@®®N

.18

«30



STREAMS TRIBUTARY TO LAKE SUPERIOR 37

04015455 SOUTH BRANCH PARTRIDGE RIVER NEAR BABBITT, MN

LOCATION.--Lat 47°33'59", long 91°56'30", in SE 1/4 NW 1/4 sec.25, T.59 N., R.13 W., St. Louis County, Hydrologic
Unit 04010201, in Superior National Forest, on left bank, 65 ft (20 m) upstream from twin culverts on National
Forest Development Road 116, 4.5 mi (7.2 km) upstream from mouth, 10 mi (16 km) northeast of Hoyt Lakes and
10 mi (16 km) south of Babbitt.

DRAINAGE AREA.--18.5 mi? (47.9 km?).

PERIOD OF RECORD.--June 1977 to current year. September 1974 to April 1977, discharge measurements only.

GAGE.--Water-stage recorder. Altitude of gage is 1,540 ft (469 m), from topographic map.

REMARKS.--Records good except those for winter period, which are poor. The culverts 65 ft (20 m) downstream were

frozen completely shut Jan. 11 to Mar. 19, 1979, resulting in streamflow going into storage. Streamflow was

adjusted for change in storage.

EXTREMES FOR PERIOD OF RECORD.--Maximum discharge, 456 £t3/s (12.9 m3/s) Apr. 22, 1979, gage height, 5.31 ft
(1.618 m); maxigum gage height, 6.67 £t (2.033 m) Mar. 20, 1979 (backwater from ice); minimum daily dis-
charge, 0.02 £t>/s (0.001 m”?/s) Mar. 1-15, 1979 (see remarks); minimum gage height, 0.76 £t (0.232 m) Aug.
19, 20, 1977.

EXTREMES OUTSIDE PERIOD OF RECORD.--Stream receded to no flow in 1976 and in 1977.

EXTREMES FOR CURRENT YEAR.--Maximum discharge, U456 rt3/s (12.9 m3/s) Apr. 22, gage height, 5.31 ft (1,618 m);

maximum gage height, 6.67 £t (2.033 m) Mar. 20 (backwater from ice); minimum daily discharge, 0.02 fti/s
(0.001 m2/s) Mar. 1-15 (see remarks).

DISCHARGE, IN CUBIC FEEY PER SECOND, WATER YEAR OCTUBER 1978 TO SEPTEMBER 1979
MEAN VALUES

DAY ocy NOV DEC JAN FEB MAR APR MAY JUN JuL AUG SEP

1 S.8 2.9 1.3 .20 .04 .02 1.1 68 33 20 27 17

2 6.3 2.8 1.2 .18 .04 .02 1.1 62 34 18 21 26

3 643 2.6 1.2 .16 .04 .02 1.0 Sé 35 16 15 24

4 5.6 2.4 1.1 .15 04 .02 .95 52 34 15 11 19

S 5.6 2.5 1.1 .13 .04 .02 .87 48 32 13 7.3 25

6 6.3 2.5 1.0 .12 .04 .02 .76 4s 31 11 4.6 29

7 6,0 2.2 1.0 .11 .04 .02 .65 47 S4 9,7 2.9 24

8 S.6 2.2 .95 .10 .03 .02 .58 S4 SS 9.7 2.1 19

9 5.3 2.2 .90 .08 .03 .02 .50 S6 46 12 1.6 16

10 Sel 2.2 .85 .06 .03 .02 1.0 104 5S4 10 1.5 17

11 4,9 2.2 .81 .04 .03 .02 1.5 171 60 8.1 1.3 16

12 6.0 2.0 .78 .04 .03 .02 2.0 132 S1 5.6 1.2 16

13 4.6 2.3 .74 .04 .03 .02 2.5 92 42 4,6 1,2 15

14 4,2 2.8 .71 .04 .03 .02 3.5 71 36 3.8 1.2 13

15 4,7 2.6 .67 .04 .03 .02 4.4 60 38 3.1 1.1 1
16 6.5 2.6 .64 .04 .03 .05 5.7 S0 33 2.2 .96 9,2
17 6.5 2.5 .61 04 .03 .10 8.8 45 33 2.0 .94 743
18 6.0 2.4 .58 .04 .03 .20 13 52 29 1.5 .90 5.8
19 5.8 2.4 .55 .04 .03 .50 25 S3 26 1.7 .84 4.6
20 S.8 2.2 .52 .04 .03 1.4 60 57 30 1.9 .80 4.3
21 S.6 2.1 .50 .04 .03 1.4 150 65 40 1.2 .80 6.5
22 6.0 2.0 .47 .04 .03 1.4 426 67 43 1.2 .80 9.4
23 5.8 1.9 .45 .04 .03 1.4 379 82 37 1.2 1.2 6.0
24 4.7 1.8 .42 .04 .03 1.3 262 76 31 1.2 1.4 4.6
25 3.7 1.8 .38 <04 .03 1.3 213 64 27 1.2 1.2 3.2
26 3.4 1.7 .34 .04 .03 1.3 185 53 36 1ol 1.0 2.8
27 3.1 1.6 <31 .04 .03 1.3 141 43 33 1.1 1.0 2.2
28 3.1 1.5 .28 <04 .03 1.2 110 58 29 1.0 1.4 2.1
29 3.1 1.4 .26 .04 - 1.2 90 33 27 .94 5.3 2.1
30 3.0 1.4 .24 .04 - 1.2 77 30 23 17 7.0 1.9
31 3.0 —— .22 .04 - 1ol = 34 ——- 30 8.9 ——
TOTAL 157.4 65.7 21.08 2.13 .91 16.65 2167.91 1960 1112 226,04 134,44 359.0
MEAN 5.08 2.19 .68 . 069 .033 .54 72.3 63.2 37.1 7.29 4,34 12.0
MAX 6.5 2.9 1.3 .20 .04 1.4 426 171 60 30 27 29
MIN 3.0 1.4 w22 .04 .03 .02 .50 30 23 .94 .80 1.9
CFSM .28 .12 .04 004 002 .03 3.91 3,42 2.01 .39 .24 .65
IN, .32 .13 04 .00 .00 .03 4,36 3.94 2.24 .45 .27 W72

"CAL YR 1978 TOTAL 5676,78 MEAN 1S5.6 MAX 104 MIN  L22 CFSM .84 IN 11.41
NTR YR 1979 TOTAL 6223.26 MEAN 17.1 MAX 426 MIN .02 CFSM .92 IN 12.51



38 STREAMS TRIBUTARY TO LAKE SUPERIOR
04015475 PARTRIDGE RIVER ABOVE COLBY LAKE, AT HOYT LAKES, MN

LOCATION.--Lat 47°31'38", long 92°07'21", in SW 1/4 NE 1/4 sec.9, T.58 N., R.14 W., St. Louis County, Hydrologic
Unit 04010201, in Superior National Forest, 10 ft (3.0 m) upstream from bridge on County Highway 110, 1 mi

1.6 km) east of Hoyt Lakes.
DRAINAGE AREA.--106 mi? (275 km?) of which 6.0 mi2 (15.5 km2) is noncontributing.
WATER-DISCHARGE RECORDS
PERIOD OF RECORD.--October 1978 to September 1979.
GAGE.--Water-stage recorder. Altitude of gage is 1,455 ft (443 m), from topographic map.

REMARKS.--Records goodAexcept those for period of no gage-height record, Dec. 1 to Feb. 28,

EXTREMES OUTSIDE PERIOD OF RECORD.--A discharge of 0.50 rt3/s (0.014 m3/s) was measured Aug.

EXTREMES FOR CURRENT YEA§.——Maximum

minimum daily, 1.3 ft°/s (0.037 m°/s) Feb. 10 to Mar. 6.

DISCHARGE, IN CUBIC FEET PER SECOND, WATER YEAR OCTOBER 1978 TO SEPTEMBER 1979
MEAN VALUES

DAY ocT NOQV DEC JAN FEB MAR APR MAY JUN ‘JUL
1 49 23 25 S.4 1.4 1.3 21 543 189 14
2 48 23 25 4,8 1.4 1.3 20 475 194 97
3 47 23 25 4.4 1.4 1.3 20 423 197 88
4 46 22 25 4.0 1.4 1.3 20 382 195 80
S 45 20 24 3.5 1.4 1.3 20 349 185 70
6 43 21 24 3.2 1.4 1.3 20 324 173 63
7 42 21 23 2.8 1.4 1.4 19 314 198 | 56
8 41 21 23 2.5 1.4 1.4 18 314 236 -]
9 40 20 22 2.3 1.4 1.4 17 326 250 59
10 39 20 22 2.0 1.3 1.4 16 399 252 62
11 38 19 21 1.8 1.3 1.4 15 510 262 58
12 37 19 21 1.7 1.3 1.5 16 637 272 50
13 36 20 20 1.6 1.3 1.5 19 702 242 a1
14 36 22 19 1.5 1.3 1.6 22 653 199 34
15 35 23 19 1.5 1.3 1.6 26 558 200 28
16 37 25 18 1.4 1.3 1.7 35 449 212 e5
17 39 26 17 1.4 1.3 2.0 58 380 212 1‘21
18 40 27 16 1.4 1.3 4.0 109 355 196 18
19 40 27 16 1.4 1.3 12 268 351 165 17
20 40 27 15 1.4 1.3 14 555 359 146 15
21 39 26 14 1.4 1.3 17 996 367 162 13
22 36 26 13 1.4 1.3 18 1780 381 199 12
23 34 26 12 1.4 1.3 19 1960 402 217 11
24 31 26 12 1.4 1.3 19 1780 415 197 11
25 29 26 11 1.4 1.3 20 1450 413 163 12
26 29 25 10 1.4 1.3 20 1170 374 175 13
27 28 25 9.0 1.4 1.3 20 983 316 191 12
28 27 25 8.2 1.4 1.3 21 844 265 186 12
29 26 25 7.4 1.4 - 21 724 219 159 12
30 24 25 6.6 1.4 - 21 620 185 135 27
31 23 - 6.0 1.4 ——— 21 ——— 179 hdatd ‘ 17
TOTAL 1144 704 529.2 65.4 37.3 271.7 13621 12319 5959 1302
MEAN 36.9 23.5 17.1 2.11 1.33 8.76 454 397 199 42.0
MAX 49 27 25 S.4 1.4 21 1960 702 272 117
MIN 23 19 6.0 1.4 1.3 1.3 15 179 135 11
CFsSM <35 .22 .16 .02 <01 .08 4,28 3.75 1.88 440
IN, 40 «25 .19 <02 .01 .10 4.78 4,32 2.09 46

WTR YR 1979 TOTAL 39130.9 MEAN 107 MAX 1960 MIN 1.3 CFSM 1.01 IN 13,73

ischarge, 2,020 rt3/s (57.2 m3/s) Apr. 22, gage height|

vhich are fair.
23, 1976.
10.89 ft (3.319 m);

-

-1925
64,2
117
21
61
68



STREAMS TRIBUTARY TO LAKE SUPERIOR
04015475 PARTRIDGE RIVER ABOVE COLBY LAKE, AT HOYT LAKES, MN--Continued
WATER-QUALITY RECOBDS
PERIOD OF RECORD.--February 1976 to current year.
PERIOD OF DAILY RECORD.--

SPECIFIC CONDUCTANCE: February 1976 to current year.
WATER TEMPERATURES: February 1976 to current year.

* INSTRUMENTATION.--Specific conductance and water temperature recorder since February 1976.

REMARKS.-~The specific~-conductance record has more than 20 percent in missing days. Extremes are those for water
years with 80 percent or more days. of record.

EXTREME FOR PERIOD OF DAILY RECORD.--
WATER TEMPERATURES (water year 1979): Maximum daily, 27°C July 13, 1979; minimum, 0.0°C on many days during
winter periods.

EXTREME FOR CURRENT YEAR.-- .
WATER TEMPERATURES: Maximum daily, 27°C July 13; minimum, 0.0°C on many days during winter perilod.

SPECIFIC CUNDUCTANCE (MICROMHOS/CM AT 25 DEG. C), WATER YEAR OCTOBER 1978 TOD SEPTEMBER 1979

DAY MAX MIN  MEAN MAX MIN  MEAN MAX MIN  MEAN MAX MIN  MEAN
OCTOBER NOVEMBER DECEMBER JANUARY

1 114 113 114 121 120 121 225 208 217 a—- - -—-
2 115 113 114 121 119 120 246 226 235 — - -
3 117 114 115 119 116 117 259 247 254- ——- - -—-
4 119 117 118 115 111 112 270 259 266 ——- - -
5 127 128 122 113 110 1 272 271 272 - - ——
6 137 128 133 -—- --- - 272 271 271 .- -—- ---
7 140 136 138 -—- ——- - 212 269 271 - am- .-
8 144 138 142 - -—- - 275 269 273 ——- - P
9 143 139 141 - - ce- 278 275 276 -—- -—- ——
10 142 140 141 ——- -—- -—- 285 273 280, ——- - -
11 141 139 140 105 104 108 292 285 289 .- - ——
12 139 133 136 107 105 107 295 293 294 -—- - -
13 133 131 131 108 107 108 296 295 295 -—- - .
14 134 133 133 108 108 108 297 295 296 - -—- -
15 134 133 133 108 106 107 296 293 295 .- - -
16 132 129 130 108 105 106 293 288 292 - ——- -—-
17 130 128 129 106 105 106 288 280 285 a-- —— -
18 129 128 129 107 106 106 280 270 275 -—- -—- -
19 128 127 128 12 107 109 268 259 264 -—- -— -
20 129 127 128 120 112 116 259 248 254 ——- -— -—-
21 134 129 132 122 120 121 248 239 243 - -—- [
22 131 130 130 122 110 121 238 233 235 240 240 240
23 130 129 130 126 121 123 232 229 230 240 238 240
24 130 124 126 136 126 131 228 2217 227 239 235 238
25 125 123 124 154 157 144 230 228 228 239 235 237
26 124 123 124 174 155 165 - ——- --- - -— -
27 124 123 124 185 175 181 - ——- ~—- - -—- -
28 123 122 122 195 185 191 -—- —- - -—- -—- -—-
29 122 121 122 198 195 197 - - - - - -
30 122 121 122 208 198 203 -—- . - -—- -—- ——-

31 122 121 12t - - -~ —— - -—— - - -

MONTH 144 113 128



40 STREAMS TRIBUTARY TO LAKE SUPERIOR
04015475 PARTRIDGE RIVER ABOVE COLBY LAKE, AT HOYT LAKES, MN--Continued

SPECIFIC CUNDUCTANCE (MICROMHOS/CM AT 25 DEG, C), WATER YEAR OCTOMER 1978 TO SE‘PTEMBER 1979

l
DAY MAX MIN MEAN MAX MIN MEAN MAX MIN ME AN ; MAX MIN MEAN
|
FEBRUARY MARCH APRIL i MAY
1 227 227 2217 258 253 256 38 35 36
2 e27 227 227 253 236 245 41 38 39
3 228 ee7 228 236 212 224 43 41 42
4 227 226 226 ell 199 204 48 44 45
S 2217 226 226 199 198 198 Sse 48 50
6 228 227 227 208 199 203 } 53 52 53
7 228 227 228 227 209 218 ' 55 54 54
8 229 227 228 248 2e9 238 55 53 S4
9 229 229 229 262 249 256 ' 53 S0 52
10 231 228 229 265 262 264 j S0 46 49
11 232 231 232 263 257 260 ! 46 38 41
12 233 232 233 262 257 260 . 38 35 36
13 234 233 233 260 251 257 36 34 35
14 234 23e 233 251 238 243 40 36 37
15 233 231 232 238 229 235 43 40 41
16 232 230 231 e3e 210 222 48 43 45
17 230 228 229 210 176 195 54 48 51
18 228 2es 227 175 122 150 58 54 56
19 225 209 217 119 64 86" 58 57 57
20 217 207 21e 62 42 48 57 54 55
21 215 205 209 42 28 36 54 51 s2
22 215 209 213 - Llod - 51 48 50
23 222 215 216 cne - ena 48 46 47
24 222 208 217 coe e cne 47 45 46
25 207 198 202 - - b 47 45 a6
26 198 191 194 hddd —-- Ll 50 44 46
27 191 190 191 - .- o= a8 . 45 46
28 200 192 196 Lld - o= S4 47 49
29 219 201 208 == L .o 55 50 51
30 241 ° 219 231 35 31 32 53 52 53
3. 256 242 250 Ll e Ll .53 .51 52
JUNE JuLy AUGUST SEPTEMBER

1 51 50 51 75 70 72 132 101 120 155 130 141
2 51 50 50 80 7% 78 103 78 87 190 157 176
3 52 51 51 84 80 82 75 72 73 176 121 149
4 52 51 S1 88 84 86 72 71 72 119 101 107
5 53 S1 S2 93 88 90 74 71 72 100 87 93
6 52 51 S5e 98 93 95 80 74 76 87 79 83
7 54 52 53 100 98 99 as 80 83 79 77 78
8 54 50 53 100 97 99 90 85 88 77 72 74
9 49 43 46 97 95 96 95 90 93 72 69 70
10 43 41 4e 100 95 97 98 95 97 70 69 69
11 41 39 40 114 100 106 103 98 101 68 68 68
12 42 39 4v 126 115 122 106 102 105 68 67 68
13 45 41 43 130 126 128 109 106 108 72 68 69
14 47 43 45 130 129 130 110 109 109 83 73 78
15 49 46 47 129 129 129 113 110 111 97 83 89
16 49 47 48 129 129 129 115 113 114 108 97 103
17 48 47 48 130 129 129 117 114 116 113 108 111
18 48 46 47 131 129 130 125 117 120 115 113 114
19 51 47 49 129 129 129 125 121 122 116 115 115
20 55 51 53 129 129 129 129 124 127 117 116 116
21 . 58 55 57 129 129 129 133 128 130 117 115 116
22 62 EL] 60 129 127 128 130 124 127 117 117 117
23 67 62 - 64 128 126 127 126 125 126 118 117 117
24 65 64 65 126 125 126 130 126 128 119 117 118
25 68 64 66 126 121 124 130 128 129 120 119 119
26 70 67 69 122 120 121 130 127 129 121 117 119
27 72 68 70 122 120 121 127 124 125 i . 118 118 118
28 71 70 71 122 120 121 124 116 121 | 118 117 117
29 71 69 70 121 120 120 118 116 117 117 115 116
30 . 70 68 69 121 10e 112 120 118 119 115 115 115
31 - - - 105 94 98 129 120 123 -- oo e
" MONTH 72 39 54 131 70 112 133 71 109 190 67 105




STREAMS TRIBUTARY TO LAKE SUPERIOR

04015475 PARTRIDGE RIVER ABOVE COLBY LAKE, AT HOYT LAKES, MN--Continued
TEMPERATURE (DEG. C) OF WATER, WATER YEAR OCTOBER 1978 TO SEPTEMBER 1979
DAY MAX MIN MEAN MAX MIN MEAN MAX MIN MEAN MAX MIN MEAN
OCTOBER NOVEMBER DECEMBER JANUARY
1 13.5 11.5 12.5 5.5 5.5 .5 .0 .5 —— -—- ——-
2 14,5 13,0 13,5 6.0 5.5 .5 .0 .5 . —— ——
3 13.5 12.5 13.0 6.5 5.5 .5 .5 .5 — - -—-
4 13,0 12.5 12.5 6.5 5.5 .5 .0 .5 . . ——-
5 12.5 11,5 12.0 640 5.5 .5 .0 .0 - —— ———
6 11.5 10.0 11.0 ——— -—— .0 0 .0 - [p— awe
7 10.0 9.0 9.5 —— ——— .0 .0 .0 ——- . ——e
] 10.5 8,5 9.5 —— ——— 0 .0 0 - e -——-
9 11.5 9.5 10.5 -— .—- .0 .0 .0 -——- —— .
10 1.0 9.5 10.5 . a—- .0 .0 .0 — . ——
11 11.0 10,0 10.5 2.0 .5 1.0 .0 .0 .0 -—— - em
12 10.0 8.5 9.0 1.0 .5 .5 .0 .0 .0 ——— con c—-
13 8,5 7.0 8.0 1.5 1.0 1.0 .0 .0 .0 -—- ——- —
14 7.0 6.0 7.0 1.5 1.0 1.0 .0 .0 .0 . . I
15 7.0 6.0 6.5 1.0 .5 .5 .0 .0 .0 om- - .
16 7.0 5.0 6.0 1.0 .5 .5 .0 .0 .0 ——- P —-
17 7.0 5.5 6.5 1.5 1.0 1.0 .0 .0 .0 ——- - ——-
18 7.0 6.0 6.5 1.0 .5 .5 .0 .0 .0 ——- can a—-
19 7.5 5.5 6.5 .5 .5 5 .0 .0 .0 -—- . ——-
20 8,5 6.5 7.5 —— - —— 0 .0 .0 -—— -—— .
21 10.0 8.0 9,0 . .0 .0 .0 ——- . R
22 9.0 8.0 8.5 —— .0 .0 .0 .0 .0 .0
23 8.0 7.0 ° 7.5 .- .0 .0 .0 .0 .0 .0
24 7.5 6,0 7.0 ——- ——- .0 .0 .0 .0 .0 .0
25 7.5 6.5 7.0 -— - — .0 .0 .0 .0 .0 .0
26 6.5 5.5 6.0 -—- -— —— ——- ——— ——-
27 7% Se5 5.5 - = —— —— -——- - -———
28 5.5 5.0 5.5 1,0 5 .5 - - ——-
29 6.0 5.5 5.5 .5 .5 .5 - ——— o
30 6.5 5.5 6.0 .5 .5 .5 .- . ——-
31 5.5 5.5 5.5 —— - ——— ——— — ——— —— -—— -—-
MONTH 14,5 5.0 8.5
FEBRUARY MARCH APRIL MAY
1 .0 .0 .0 .0 .0 .0 5.5 4.5 5.0
2 .0 N .0 .0 .0 .0 5.0 4,5 5.0
3 .0 .0 .0 .0 .0 0 5.0 4,0 4,5
] .0 .0 .0 .0 .0 0 6,0 4,0 5.0
H .0 .0 0 .0 .0 .0 640 5.0 5.0
6 .0 o0 .0 .0 .0 .0 5.0 3.5 4,5
7 .0 o0 .0 .0 .0 .0 4.5 3.5 4,0
8 .0 .0 .0 .0 .0 .0 4.5 3.5 4.0
9 .0 .0 “0 .0 .0 .0 4,5 3.5 4.0
10 .0 .0 .0 .0 .0 N 4,5 4,0 4,0
1 .0 .0 .0 .0 .0 .0 6.0 4.5 5.0
12 .0 .0 .0 .0 .0 .0 8,0 5.5 6.5
13 .0 .0 .0 .0 .0 .0 9.0 7.5 8.5
14 .0 .0 .0 .0 .0 .0 10,5 8.0 9.5
15 .0 .0 .0 .0 .0 .0 11.5 9.0 10.5
16 .0 .0 .0 .0 .0 .0 12.5 10.0 11.5
17 .0 .0 .0 .0 .0 .0 14,5 11.5 13,0
18 .0 .0 .0 .0 .0 .0 14.5 13.5 14,0
19 .0 .0 o0 .5 .0 .0 14,5 12.5 13,5
20 .0 .0 .0 .5 .5 .5 13.5 12.0 12.5
21 .0 .0 .0 1.5 .5 .5 13.0 11.0 12.0
22 .0 .0 0 2,0 .5 1.0 12.5 10.0 11.0
23 o0 o0 .0 2.5 1.5 2.0 11.5 9.5 10.5
24 .0 .0 .0 3.5 2.0 2.5 13.5 10,0 11.5
25 .0 .0 .0 4.0 3.5 3.5 14,5 11,5 13.0
26 N N .0 5.0 3.0 4,0 15.5 13.5 14,5
a7 .0 .0 .0 5.0 3.5 4,5 16,5 13.5 15.0
28 .0 .0 .0 4.5 3.5 4,0 17.5 14.5 16.0
29 .0 .0 .0 4.5 3.0 3,5 18,5 15.5 17.0
30 .0 .0 .0 6.0 3.5 4,5 17.0 15.5 16,0
3 .0 0 .0 .e- - - 15.5 13.5 14,5

MONTH 18.5 3.5 9.5

41 |
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SOE®~NT TN E W~

MAX

15.0
14,5
14,5
16,5

17,0

16.0
16.5
17,5
16,5
16.5

17.5
18.5
19,0
21,90
22.5

21.0
20,5
20.5
19.0
19.0

18.5
16.5
18,0
19,0
19.5

21,0
21,5
20,5
21.0
22.0

22.5

27.0

STREAMS TRIBUTARY TO LAKE SUPERIOR

04015475 PARTRIDGE RIVER ABOVE COLBY LAKE, AT HOYT LAKES, MN--Continued

MIN
JUNE

13.

13.0
13,0
13.0

C 14,0

15,0
15.0
15.0
15.5
14.5

14,5
15.5
16.5
18,0
20,0

19.0
18,0
18,0
18.0
17.0

16.5
15.5
14,5
15.5
16.5

18.0
19.0
19.5
19.0
19.0

13.0
o0

TEMPERATURE (DEG. C) OF WATER, WATER YEAR OCTOBER 1978 TO SEPTEMBER 1979

MEAN

14,0
13.5
13,5
14,5
15.5

15.5
15.5
16,0
16.0
15.5

16.0
17.0
18,0
19.5
21.5

20.5
19.5
19.0
18.0
18,0

17.5
16.0
16,5
17.0
18.0

19.5
20,0
20,0
20,0
20,5

17.5

10.0

MAX

22.5
21.5

25.0
26.5

25,0
25.5
25.0

23.5
23,5
24,0
24,5
22.5
22.5

27.0

MIN
JuLy

20,0
20,5
19,0
17.5
18.0

21.0
20,0
20,5
20,0
21.0

22.5
23,5
24.5
24,5
22.5

20,5
20.0
20,0
21,0
21.0

22.5
22,5
21.5
22.5
22,90

21.5
20,0
19.5
20.0
20.5
20.5

17.5

MEAN

21.0
21,0
20,5
19.0
19.5

22.0
21.5

21.,0-

21,5
23.0

24,5
25,0
25.5
25,0
23.5

22.0
22.5
22,0

22,5

23.0

24.5
24,0
23.5
24,0
23.5

22.5
21.5
21.%
22,0
21.0
21.5

22.5

MAX MIN MEAN lt MAX

AUGUST |
22.5 20.0 21.0 ' 20,0
22.5 20.0 21,0 1 19.0
22,0 20.5 21,0 ' 18,0
22.0 20,5 21.0 19.5
23.0 20.5 22.0 20.5
21.5 20,5 21,0 20,0
23,5 20,5 22,0 16.5
23.5 20,5 22.0 |, 15.5
22.5 20,5 21.5 1116,5
21,0 19.5 20,5 % 16,0
21,0 18,5 19,5 14,5
19,0 18.5 18.5 14,0
19.0 17.5 18,0 13.5
18.0 15.5 17.0 il13.5
19.0 15.0 16.5 [l 14,5
17.5 16,0 16,5 ; 16,0
18,0 15.5 17,0 L1170
20.5 17.0 18,5 ( 15.5
20,0 17,0 18,5 L 15,0
21.5 18.5 20.0 14,5
23.0 18,5 20,5 14,0
20,5 19.0 19.5 13,0
19,0 18,0 18,5 13,5
18,0 17.0 17.5 14,5
20.5 16,0 18,0 14,5
18.5 16.5 17.0 . 1540
20,0 15,5 17,5 L1640
17.5 1640 16,5 . 15.5
20.0 16,5 18,0 L 14,5
19.5 16,0 17.5 14.5
19.0 17.5 18,5 ——-
23.5 15,0 19,0 20,5
!

MIN

SEPTEMBER

19,0
18,5
17.5
16.5
19.0

16,5
16.0
15.0
14.5
15.0

13.5
13.5
13.0
12.5
12.5

13,0
14,5
14,0
13.0
13,5

12,0
11.5
11.5
12,0
12.0

12,0
14,0
la.o
13.5
12.0

11.5

MEAN

19.5
19,0
18,0
18,0
20.0

18,0
16,0
15.5
15,5
15.5

14,0
13.5
13.5
13.0
13.5

14,5
15,5
15.0
14,0
14,0

13,0
12.0
12.5
13.0
13,0

13,0
15.0
15.0
13.5
13.0

15.0



STREAMS TRIBUTARY TO LAKE SUPERIOR 43
04015500 SECOND CREEK NEAR AURORA, MN

LOCATION.~--Lat 47°31'25", long 92°11'35", in NW 1/4 SW 1/4 sec.12, T.58 N., R.15 W., St. Louis County, Hydrologic
Unit 04010201, on left bank 0.1 mi (0.2 km) downstream from First Creek, 0.4 mi (0.6 km) upstream from mouth,
and 2.1 mi (3.4 km) east of Aurora.

DRAINAGE AREA.--29 mi2 (75 km2) of which 6.6 mi2 (17.1 km2) is noncontributing.
PERIOD OF RECORD.--March 1955 to current year.
REVISED RECORDS.--WDR MN-71: 1957, 1961. WDR MN-77-1: Drainage area.

GAGE.--Water-stage recorder. Datum of gage is 1,410.36 ft (429.878 m) National Geodetic Vertical Datum of 1929
(levels by Erie Mining Company).

REMARKS.--Records good except those for winter period, which are fair. Natural flow of stream affected by con-
tinually changing iron-mining activities that include (1) diversions for iron-ore processing, (2) regulation
of tailing ponds, and (3) mine pit dewatering. The amount of water pumped to streams from pit dewatering
generally exceeds diversions for ore processing.

AVERAGE DISCHARGE.--2l years, 22.8 ££3/s (0.646 m3/s); median of yearly mean discharges, 20.0 £t3/s (0.566 m3/s).

EXTREMES FOR PERIOD OF RECORD.--Maximum discharge, 254 fts/s (7.19 m3/s) Apr. 22, 1961, gage height, 5.63 ft
(1.716_m); maximum_gage height, 5.75 £t (1.753 m) Mar. 28, 1957 (backwater from ice); minimum dally discharge,
1.2 £t°/s (0.034 m>/s) Oct. 17, 1976, creek dammed upstream to flood swamp fire; minimum gage height, 3.09 ft
(0.942 m) Oct. 16, 17, 1976.

EXTREMES FOR CURRENT YEAR.-~Maximum discharge, 174 rt3/s (4.93 n3/s) Apr. 22, gage height, 5.11 ft (1.558 m);
maximum §age height, 5.19 £t (1.582 m) Apr. 17 (backwater from ice); minimum daily discharge, 3.2 ft°/s
(0.091 m>/s) Jan. 10, 11; minimum gage height, 3.22 £t (0.981 m) Mar. 4, 5.

DISCHARGE, IN CUBIC FEET PER SECOND, WATER YEAR OCYOBER 1978 TO SEPTEMBER 1979
MEAN VALUES

DAY ocT NOV DEC JAN FEB MAR APR MAY JUN JuL AUG SEP
1 22 14 6.4 4,5 3.8 4.0 18 45 29 27 44 52
2 28 14 6.3 4.4 3.8 4.0 18 48 36 31 38 52
3 22 12 6.2 4.3 3.8 4.0 18 42 39 26 36 44
4 30 9.1 . be2 4.1 3.9 3.5 18 37 33 25 36 40
S 29 8.6 6.1 3.9 3.9 3.5 18 32 36 23 34 45
6 29 8,2 6.0 3.8 3.9 3.7 18 29 32 2t 32 36
7 24 7.8 5.8 3.6 3.9 4.0 18 32 36 24 29 36
8 23 9.9 5.7 3.5 3.9 4,2 17 43 29 29 27 35
9 19 9.6 S.6 3.3 3.9 4,2 17 46 3 31 24 34
10 20 10 5.5 3.2 3.9 4,2 17 65 32 32 26 37
11 21 9.6 S.4 3,2 3.9 4.2 18 67 32 30 25 39
12 24 11 5.3 3.3 3.9 4,2 22 60 28 29 25 42
13 22 10 5.3 3.3 3.9 4.2 26 52 29 27 24 49
14 17 11 S.4 3.4 4.0 4.2 33 Se 28 24 26 49
15 20, 10 5.5 3.5 4.0 4.2 45 50 33 22 25 46
16 19 9.5 S.7 3.5 4.0 4.2 58 43 30 22 24 37
17 22 8.9 5.9 3.6 4.0 5.0 80 43 27 20 25 32
18 21 8.5 6.2 3.7 4.0 9.0 11 45 25 18 24 30
19 18 8,0 7.0 3.8 4,0 13 130 42 25 21 24 26

20 15 7.7 6.8 3.8 4.0 14 145 44 24 20 23 25
21 13 7.5 6.6 3.8 4,0 14 156 40 32 19 22 35
22 13 7.3 6,5 3.7 4.0 14 165 41 28 21 22 25
23 13 7.1 6,3 3.6 4,0 14 150 43 29 22 23 21
24 13 7.0 6.1 3.6 4.0 14 127 40 28 28 25 20
25 14 6,9 6,0 3.6 4.0 14 111 31 26 25 26 18
26 17 6.8 5.7 3.7 4.0 14 93 29 38 - 25 27 18
27 15 T 6.7 S.4 3.8 4,0 15 79 27 37 27 28 20
28 15 6.6 5.2 3.8 4.0 17 71 25 35 30 26 23
29 16 6.5 5.0 3.8 - 18 60 23 30 28 29 21
30 16 6.4 4.8 3.8 - 18 49 20 31 48 25 25
31 15 eoe 4.7 3.8 - 18 —— 27 - 49 34 ———

TOTAL 605 266.2 180.6 114.7 110.4 275.5 1906 1263 928 824 858 1012

MEAN 19.5 8.87 5.83 3.70 3,94 8,89 63.5 0.7 30,9 26.6 2747 33.7

MAX 30 14 7.0 4.5 4,0 18 165 67 39 49 44 52

MIN 13 6.4 4.7 3,2 3.8 3.5 17 20 24 18 22 18

CAL YR 1978 TOTAL 10044.8 MEAN 27.5 MAX B89 MIN 4.7

WTR YR 1979 TOTAL 8343.4 MEAN 22,9 MAX 165 MIN 3.2



44 STREAMS TRIBUTARY TO LAKE SUPERIOR
04016000 PARTRIDGE RIVER NEAR AURORA, MN

LOCATION.--Lat 47°31'02", long 92°11'24", in SE 1/4 SW 1/4 sec.12, T.58 N., R.15 W., St. Louls County, Hydrologic
Unit 04010201, on right bank at upstream side of highway bridge 1,000 ft (305 m) downstream from Second Creek,
2.5 mi (4.0 km) easg of Auro a, and 2.8 mi (4.5 _km) upstrsam from mouth.

DRAINAGE AREA.--161 mi® (417 km ) of which 13.3 mi2 (34.4 km<) 1is noncontributing.

PERIOD OF RECORD.--August 1942 to current year.

REVISED RECORDS.--WSP 974: 1942, WSP 1307: 1943(M). WDR MN-77-1: Dralnage area.
GAGE.--Water-stage recorder. Datum of gage is 1,402.30 ft (427.421 m) National Geodetic Vertical Datum of 1929.
Aug. 5, 1942, to Aug. 25, 1944, nonrecording gage, and Aug. 26, 1944, to July 1, 1956, water-stage recorder

at site 45 ft (14 m) downstream at same datum.

REMARKS.--Records good. Flow regulated at times by storage in off-channel Partridge Reservoir, formerly known
as Whitewater Lake. Reservolir fogmed from lake by levees around marsh areas and natur 1 outlet. Usable
capacity, 20,000 acre-ft (24.7 hm®) between elevations 1,410 ft (430 m), natural lake leével, and 1,440 ft
(439 m). Storage began Apr. 9, 1955. Storage in reservoir obtained from Colby Lake during periods of high
flow; release from storage returned to Colby Lake to maintain lake elevation during diyérsion for iron-ore
processing. Diversion began Feb. 7, 1956. Some seepage losses from reservoir bypass ation. Flow also

|
I
|
|

affected by mining activities in Second Creek (station 04015500) basin
AVERAGE DISCHARGE (adjusted for storage and diversion).--37 years, 128 ft
(274 mm/yr).
EXTREMES FOR PERIOD OF RECORD

(2.396 m); minimum, 2.2 ft3/s (0.062 m?/s) Jan. 30, 31,

1963.

EXTREMES FOR CURRENT YEAR.--Maxim

minimum daily, 10 ft°/s (0.28 m

--Maximum discharge, 3,230 re3/s (91.5 m3/s) May 10,
1961; minimum gage height,

3/s (3.625 m3/s)
1950,

10.80 in/yr

ge height,

7.86 £t

ft (0.268 m) Mar. 2,

discharge, 2,090 rt3/s (59.2 m3/s) Apr. 24, gage heigm, 6.78 £t (2.067 m);
s) Jan. 16.

|

|

DISCHARGE, IN CUBIC FEET PER SECOND, WATER YEAR OCTOBER 1978 TO SEPTEMBER 1979
MEAN VALUES
DAY ocT NOV DEC JAN FEB MAR APR MAY JUN JuL AUG SEP
1 57 29 35 13 12 13 36 695 219 168 148 76
2 62 29 34 12 13 13 35 618 226 152 185 76
3 S4 27 31 13 13 14 35 S46 232 |, 112 190 68
4 62 25 28 12 13 13 36 482 227 . 90 174 61
5 60 24 21 12 13 13 35 432 226 87 130 66
6 sS4 23 19 12 14 13 35 401 214 82 106 58
7 48 23 18 12 13 14 35 379 222 80 79 74
8 47 25 19 12 13 14 34 354 228 88 S4 94
9 44 24 18 12 13 14 32 372 256 93 44 87
10 44 25 16 11 13 14 32 474 218 92 ('] 96
i
11 44 24 14 1 13 14 33 582 285 89 42 93
12 45 23 13 1 12 13 37 670 289 85 42 102
13 43 25 14 1 12 13 47 740 286 77 40 111
14 38 26 17 1 12 14 52 745 288 64 40 118
15 43 24 21 11 12 15 63 680 282 53 37 118
16 42 24 24 10 12 16 80 582 262 48 31 108
17 45 23 27 12 12 17 100 482 263 43 31 96
18 44 24 29 11 12 19 130 428 249 38 31 74
19 40 24 32 12 12 k13 200 401 224 | 40 31 64
20 32 22 29 13 12 27 350 401 204 37 31 60
21 31 20 26 13 12 29 482 401 201 34 31 66
22 31 18 23 12 13 29 928 402 206 34 3s s2
23 33 19 21 12 15 31 1730 436 228 I 3a 40 45
24 35 19 19 12 15 31 2070 448 233 41 42 42
25 35 20 19 12 14 30 1850 440 201 37 36 39
26 37 20 19 13 14 29 1540 416 209 38 34 37
27 35 21 18 13 13 30 1280 375 219 42 35 38
28 31 23 17 13 13 33 1090 328 230 45 35 39
29 32 28 17 13 — 35 940 279 213 42 40 36
30 31 31 15 12 - 36 802 237 195 77 35 38
31 29 co- 14 11 .- 35 - 225 - 99 47 .-
TOTAL 1308 712 667 370 360 656 14149 14451 7095 2141 1920 2132
MEAN 42,2 23.7 21.5 11,9 12,9 21.2 u72 466 237 69.1 61,9 71.1
MAX 62 31 35 13 15 36 2070 745 289 168 190 118
MIN 29 18 13 10 12 13 32 225 195 34 31 36
(t) +22.9 +13.3 +10.4 -0.13 -0.07 +5.07 +78.5 +15.0 +15.2 +12.6 +16.0 +30.4
MEAN ¢ 65.1 37.0 31.9 11.8 12.8 26.2 550 481 252 81.7 77.9 101
CFsM .40 .23 .20 .07 .08 .16 3.42 2.99 1.57 .51 .48 .63
IN % 47 .26 .23 .08 .08 .19 3.81 3.45 1.74 .58 .56 .70
CAL YR 1978 TOTAL 42925 MEAN 118 MAX 705 MIN 13 MEAN ¢ 139 CFSM ¢ D86 IN ¢ 11.75
WTR YR 1979 TOTAL 45961 MEAN 126  MAX 2070 MIN 10 MEAN + 144 CFSM t D89 IN ¢ 12.16

t Change in contents in Partridge Reservoir .and diversion to iron-ore processing plant,
feet per second; furnished by Erie Mining Co.
¥ AdJjusted for change in contents and diversion.

equivalent in cubic




STREAMS TRIBUTARY TO LAKE SUPERIOR 45
04616500 ST. LOUIS RIVER NEAR AURORA, MN

LOCATION.--Lat 47°29'30", long 92°14'20", in NW 1/4 SW 1/4 sec.22, T.58 N., R.15 W., St. Louls County, Hydrologic
Unit 04010201, on left bank at upstream side of highway bridge, 0.8 mi (1.3 km) downstream from Partridge
River and 1.5 mi (2.4 km) south of Aurora.

DRAINAGE AREA.--290 mi2 (751 ¥m2) of which 13.3 mi? (34.4 km?) 1s noncontributing.
PERIOD OF RECORD.--August 1942 to current year.
REVISED RECORDS.--WSP 1337: 1950. WDR MN-77-1: Dralnage area.

GAGE.--Water-stage recorder. Datum of gage is 1,371.24 ft (417.954 m) Natlional Geodetlc Vertical Datum of 1929.
Prior to Aug. 26, 1944, nonrecording gage at same site and datum.

REMARKS.--Records good-except those for winter period, whilch are falr. Flow regulated at times by storage in
off-channel Partridge Reservoir, formerly known as Whitewater Lake. Reservolr for?ed from lake by levees
around marsh areas and natural outlet. Available capaclty 20,000 acre-ft (24.7 hm>) between elevations
1,410 £t (430 m), natural lake level, and 1,440 £t (439 m). Storage in reservolr obtalned from Colby Lake
during periods of high flow, release from storage returned to Colby Lake to maintain lake elevation during
diversion for 1lron-ore processing. Diversion began Feb. 7, 1956. Some seepage losses from reservolr enter
above station. Flow also affected by mlning actlvities in Second Creek (statlion 04015500) basin.

AVE?AGE DISCH?RGE (adjusted for storage and diversion).--37 years, 248 rt3/s (7.023 m3/s), 11.61 in/yr
295 mm/yr).

EXTREMES FOR PERIOD OF RECORD,--Maximum dischagge, 5,380 rt3/s (152 m3/s) May 14, 1950, gage helght, 8.37 ft
(2.551 m); minimum daily, 4.0 f£t°/s (0.11 m°/s) Jan. 29 to Feb. 10, 1977.

EXTREMES FOR CURRENT YE R.--Maxim discharge, 3,170 £t3/s (89.8 m3/s) Apr. 24, gage height, 6.06 £t (1.847 m);
minimum dally, 32 ft3/s (0. 91 /s) Feb., 16 to Mar. 14.

DISCHARGE, IN CUBIC FEET PER SECOND, WATER YEAR OCTOBER 1978 TO SEPTEMBER 1979
MEAN VALUES

DAY ©oocer  NOV DEC JAN FEB MAR APR MAY JUN JuL AUG SEP
1 148 67 64 40 34 32 88 1780 565 366 191 239
2 150 - 68 66 40 34 32 88 1630 ° SSS 336 248 283
3 139 64 64 39 33 32 88 1460 550 290 256 298
4 139 61 60 39 . 33 32 86 1320 - 535 256 239 276"
5 141 59 - S6 39 33 32 84 1210 520 233 188 227
6 133 s8 52 39 33 32 82 1130 507 218 150 200
7 123 57 49 38 33 32 80 1100 550 203 127 190
8 115 57 46 38 33 32 79 1040 545 221 94 200
9 113 58 43 38 33 32 79 1040 545 245 7Y 210
10 110 59 42 38 33 32 80 1280 590 236 75 220
1 110 58 a1 38 33 32 84 1440 610 209 70 230
12 108 56 m 37 33 32 90 1540 600 191 69 240
13 103 63 a1 37 33 32 99 1580 575 169 67 260
14 96 67 43 37 33 - 32 110 1560 555 148 65 280
15 104 65 a6 37 . 33 33 130 1460 565 129 61 270
16 104 63 . 50 37 32 35 180 1330 535 115 Se 260
17 106 - 61 54° 36 32 39 275 1190 540 103 52 250
18 104 S8 56 36 32 45 405 1110 s02 89 52 240
19 103 55 58 . 36 32 52 515 1060 462 89 S0 230
20 89 52 59 36 32 61 1050 1050 435 85 49 200
21 8s 50 57 36 . 32 69 1480 1040 qa4 . 76 48 210
22 83 50 55 35 32 74 2060 1060 a4y 73 55 200
23 83 50 53 5 32 78 2820 1090 458 72 65 188
24 85 50 51 35 32 80 3140 1090 453 83 63 155
25 83 50 49 35 32 82 2930 1040 417 75 58 144
26 83 51 a7 35 32 84 2670 976 440 79 54 135
27 82 52 - as 34 32 86 | 2460 886 440 76 54 129
28 . 75 54 43 34 32 88 2300 790 qay 77 62 125
29 73 57 a2 34 - 88 2120 702 - 426 76 75 115
30 73 60 a1 34 — 88 1940 . 630 a12 . 123 61 113
31 69 — a1 ‘o34 — 88 -— 605 -— 155 141 -—-
° . *
fortaL 3212 1730 1554 1136 913 1618 27692 36219 15219 4896 2972 6317
MEAN 104 57.7 S0.1 36.6 32.6 52.2 923 1168 507 158 95.9 211
MAX 150 - 68 66 40 34 88 3140 1780 610 366 256 298
MIN 69 50 40 34 32 32 79 605 412 72 48 113
T $22.9  ¥I3.3  +10.4 -0.13 Z0.07 #5.07  +78.5 +15.0 +15.2 +12.6  +16.0 +30. 4
MEAN $ 127 71.0 60.5 36.5 32.5 57.3 1002 1183 522 171 112 241
CFSM % R .24 .21 .13 W11 .20 3.46 4.08 1.80 .59 .39 .83
IN % .50 .27 .24 .15 .12 .23 3.85 4,71 . 2.01 .68 L4 .93
CAL YR 1978 TOTAL 92672, MEAN 254 MAX 1150 MIN 36 MEAN § 276 CFSM %t 0.95 IN % 12.90
WTR YR 1979 TOTAL 103478 MEAN 284 MAX 3140 MIN 32 MEAN ¢ 302 CFSM ¢ 1.0 IN t 14.13

1t Change in contents in Partridge Reservolr and dlversion to iron-ore processing plant, equivalent in cubilc
feet per second; furnished by Erie Mining Co.
% Adjusted for change 1in contents and diversion.



46 STREAMS TRIBUTARY TO LAKE SUPERIOR
04018750 ST. LOUIS RIVER AT FORBES, MN

LOCATION.--Lat 47°21'48", long 92°35'56", in NE 1/4 SE 1/4 sec.3, T.56 N., R.18 W., St. Louis County, Hydrologic
Unit 04010201, on right bank at downstream side of highwag bridge, 0.5 mi (0.8 km) downstream from Eveleth
Taconite Company dam, 0.6 mi (1.0 km) south of Forbes, 1.8 mi (2.9 km) upstream from Elpow Creek.

DRAINAGE AREA.--713 mi2? (1,847 km2).
PERIOD OF RECORD.--August 1964 to current year.

GAGE.--Water-stage recorder. Datum of gage is 1,293.11 ft (394.140 m) National Geodetic Veptical Datum of 1929.
Prior to Oct. 28, 1964, nonrecording gage at same site and datum. !

continually changing iron-mining activities that include diversions for iron-ore processlng, regulation
of storage reservoirs and tailing ponds, and mine pit dewatering. There is some regulation at medium and
low flows by Eveleth Taconite Company dam 1.5 mi (2.4 km) upstream.

REMARKS.--Records good except those for winter periods, which are fair. Natural flow of sEEeam affected by

AVERAGE DISCHARGE.--15 years, 562 rt3/s (15.92 m3/s), 10.70 in/yr (272 mm/yr).

EXTREMES FOR PERIOD OF RECORD.--Mayimum dischgree, 6,200 rt3/8 (176 m3/s) Apr. 25, 1979, gage height, 17.71 ft
(5.398 m); minimum daily, 25 ft3/s (0.71 m>/s) Mar. 6, 1973; minimum gage height, 5.14 ft (1.567 m) Nov. 26,
19720 )

EXTREMES FOR CURRENT YEAR.--Naximup discharge, 6,200 £t3/s (176 m3/s) Apr. 25, gage heightL;17.71 £t (5.398 m);
minimum daily, 45 ft2/s (1.27 m°/s) Mar. 14; minirum gage height, 5.35 ft (1.631 m) Marrl13, 14.

i

||
DISCHARGE, IN CUBIC FEET PER SECOND, WATER YEAR OCTOBER 1978 TO SEPTEMB#F* 1979
MEAN VALUES ’ |
i
|

DAY ocrT NOV DEC JAN FEB MAR APR MAY JUN Juu AUG SEP
1 374 190° 176 141 94 90 235 3960 1180 \768 377 341

2 365 198 180 138 93 90 235 3560 1180 695 - 347 605

3 359 196 183 136 93 90 235 3190 1140 676 384 646

4 353 193 184 133 92 90 235 2850 1110 657 403 562

S 320 . 190 184 131 92 90 235 T 2560 1070 570 390 570

6 329 193 184 129 91 90 230 2350 1030 518 344 624

7 317 173 183 127 91 90 225 2240 1060 .o477 302 584

8 300 211 182 125 90 90 220 2090 1080 587 282 566

9 300 246 181 123 90 90 215 2100 1040 844 249 570
10 288 196 181 121 90 90 210 2320 1070 737 230 545

o

11 265 188 180 120 90 90 210 2580 1130 624 216 518
12 268 186 180 - 119 90 90 210 2650 1110 556 200 521
13 279 190 179 118 90 70 210 2690 1080 511 193 438
14 257 200 178 116 90 45 215 2680 1030 467 188 473
15 268 183 178 115 90 70 240 .2600 1010 416 186 473
16 268 168 176 114 90 95 390 2470 1020 [374 180 457
17 274 160 174 112 90 130 600 2300 1010 .1 1350 183 432
18 208 180 172 11 - 90 185 1200 2140 972 1326 176 409
19 288 185 170 108 90 200 2300 1980 908 1297 171 384
20 271 185 168 107 90 205 3300 1880 872 282 168 359
21 265 180 166 105 90 209 4400 1840 940 271 159 344
22 235 175 164 1047 v 215 5130 1850 976 257 166 332
23 230 170 162 102 90 220 5350 1940 924 244 193 317
24 230 179 160 100 90 220 5670 19206 864 2717 203 297
25 216 170 158 99 90 225 6080 1860 784 297 ett 282
26 222 170 156 98 . 90 230 6130 1790 872 I 186 216 268
27 216 170 154 98 90 230 5780 1680 908 235 149 257
28 211 170 151 97 . 90 230 5320 1540 864 271 154 252
29 208 171 149 96 - 235 4840 1420 844 257 225 249
30 208 173 146 95 - 23S 4380 1320 808 257 279 241
31 203- -——— 144 94 - 235 - 1310 - 326 279 -
TOTAL 8455 5530 5283 3531 2536 4564 64230 69660 29886 13610 7403 12916
MEAN 273 184 170 114 90.6 147 2141 2247 996 439 239 431
MAX 374 246 184 141 94 235 6130 3960 1180 844 403 . 646
MIN 203 160 144 94 90 45 210 1310 784 186 149 241
CFsm «38 o 26 24 .16 .13 .21 3.00 3.15 1.40 «62 .34 «60
InN, .44 29 .28 .18 .13 24 3.35 3.63 1.56 71 39 67

CAL YR 1978 TOTAL 215296 MEAN S9¢0 MAX 2340 MIN 100 CFSM .83 IN 11,23
WTR YR 1979 TOTAL 227604 MEAN 624 MAX 61390 MIN 45 CFsm .88 IN 11.87

=1



STREAMS TRIBUTARY TO LAKE SUPERIOR
04018900 EAST TWO RIVER NEAR IRON JUNCTION, MN
LOCATION.--Lat 47°24'04", long 92°39'52", in NW 1/4 NW 174 sec.29, T.57 N., R.18 W., St. Louis County,
Hydrologic Unit 04010201 on right bank 30 £t (9 m) downstream from bridge on State Highway 37 and
2.2 mi (3.5 km) southwest of Iron Junction.
DRAINAGE AREA.--40.0 m12 (103.6 kme).
PERIOD OF RECORD.--June 1966 to current year. Occasional low-flow measurements, water years 1957-62.
GAGE.--Water-stage recorder. Altitude of gage is 1,335 ft (407 m), from topographic map.

REMARKS.--Records poor. Natural flow of stream affected by.continually changing iron-mining activities
that include mine pit dewatering and some regulation of tailing ponds.

COOPERATION.--Records collected and computed by U.S. Steel Corporation; random discharge measurements made
and records reviewed by Geological Survey.

AVERAGE DISCHARGE.--13 years, 31.6 £t3/s (0.895 m3/s).
EXTREMES FOR PERIOD OFiRECORD.--Maximum discharge, 640 rt3/s (18.1 n3/s) oect. 12, 1973, gage height, 10.01

(3.051 m); maximug gage height, 10.16 £t (3.097 m) Apr. 12, 1971 (backwater from ice); minimum daily
discharge, 4.1 £t3/s (0.12 m3/s) Aug. 19, 1977.

47

ft

EXTREMES FOR CURRENT YEA§/--Max1mum discharge, 555 rt3/s (15.7 m3/s) Apr. 19, gage height, 9.47 £t (2.886 m);

minimum daily, 4.5 £t3/s (0.13 m3/s) Dec. 10-13.

DISCHARGE, IN CUBIC FEET PER SECOND, WATER YEAR OCTOBER 1978 TO SEPTEMBER 1979
MEAN VALUES

DAY ocT - NOV DEC | JAN FEB MAR APR MAY JUN JuL AUG
1 12 8.7 6.0 5.8 8.0 8.3 32 72 30 22 16
2 12 9.5 5.7 5.9 8,0 8.3 31 63 28 17 15
3 11 11 5.5 6.0 8.0 8.3 30 56 27 22 14
4 11 11 5.3 6.0 8.0 8.3 30 49 28 29 13
5 1 11 Sel 6.1 8.0 8.3 29 a6 28 21 12
6 17 10 4,9 6.2 8.1 8.3 28 a6 28 15 12
7 17 9.1 4,7 6.3 8.1 8.3 28 56 30 13 11
8 9.9 © 9.5 4.6 6.4 8.1 8.3 28 71 27 16 10
9 11 10 4.6 6.5 8.1 8.3 28 67 24 32 9.7
10 9.3 9.7 4.5 6.6 8.1 8.3 28 91 28 27 9.3
11 8.7 14 4.5 6.7 8.2 8.3 29 122 28 20 8.9
12 8.3 14 4.5 6.8 8,2 8.3 32 110 25 16 8.5
13 7.9 14 4,5 6.8 8.2 8.5 36 90 21 14 8.2
14 7.6 13 4.6 6.9 8,2 9.0 50 74 19 13 7.8
15 8.7 13 4.6 7.0 . 8.2 9.5 90 62 17 12 7.4
16 9.7 12 4.6 7.1 8,2 1 203 50 15 11 7.2
17 - 9,5 12 4,7, 7.2 8.3 13 328 42 16 9.9 6.9
18 9.7 1 4,7 7.3 8.3 15 496 39 14 8,3 6.6
19 9.3 10 4.8 7.3 8.3 20 520 35 12 8.5 6.4
20 9.3 10 4.8 7.4 8.3 30 515 35 15 8.5 6.2
21 9.1 9.5 4,9 7.4 8.3 37 428 33 31 9.9 6.6
22 9.1 9.0 5.0 7.5 8,3 42 339 37 36 9.7 8.8
23 9.3 © 8.6 5.1 7.5 8.3 45 284 Se 30 10 12
24 9.1 8.2 5.2 7.6 8,3 a3 221 s2 25 13 13
25 9.7 7.9 S.2 7.6 8.3 42 179 4s 19 16 10
26 9,3 7.5 5.3 7.7 8.3 40 158 a1 32 19 14
27 8.9 7.2 5.4 7.7 8.3 38 140 38 42 22 24
28 8.7 6.8 5.5 7.8 8.3 36 122 34 36 21 a0
29 8.5 6.6 5.6 7.8 - 35 103 30 30 20 33
30 8,7 6.3 S.6 7.9 e 34 8s 27 26 18 27
31 8,9 -— 5.7. 7.9 —— 33 - 31 -— 17 a0
TOTAL 309,2 300.1 155.7 216.7 229.3 640.6 4650 1700 767 510.8 424.5
MEAN 9.97 10.0 5.02 6,99 8.19 20.7 155 54.8 25.6 16.5 13.7
MAX 17 14 6.0 7.9 8.3 as 520 122 42 32 a0
MIN 7e6 6.3 4,5 S.8

8.0 8.3 28 27 12 8.3 6.2

CAL YR 1978 TOTAL ' 9500.6 MEAN 26.0 MAX 177 MIN 4,5
WTR YR 1979 TOTAL '10931.6 MEAN 29,9 MaX 520 MIN 4.5

NOTE.--No gage-height record Dec. 1 to Feb. 27, July 24 to Sept. 30.
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48 STREAMS TRIBUTARY TO LAKE SUPERIOR .
I
04019000 WEST TWO RIVER NEAR IRON JUNCTION, MN

LOCATION.-~Lat 47°24'55", long 92°42'18", in NW 1/4 NW 1/4 sec.24, T.57 N., R.19 W., St. Louis County,
Hydrologic Unit 04010201, on left bank 40 ft (12 m) upstream from bridge on County Highway 452,

(7.7 km) west of Iron Junction, and 11.0 mi (17.7 km) upstream from St. Louis River. |
DRAINAGE AREA.--65.3 mi2 (169.1 km?).

'

PERIOD OF RECORD.--October 1953 to September .1962, October 1965 to current year. [

4.8 mi

GAGE.--Water-stage recorder. Altitude of gage 1is 1,340 ft (408 m), from topographic map. brior to May 14,
1976, at site 1.8 mi (2.9 km) downstream at datum 1,322.05 £t (402.96 m) National Geodetic Vertical Datum

of 1929 (Minnesota Department of Transportation bench mark).

REMARKS.--Records fair except those for winter period, which are poor. Flow regulated at times by West Two
River Reservoir, 8.3 mi (13.4 km) upstream, for taconite prgcessing a5 U.S. Steel Mountain Iron Taconite

Plant. The reservoir impounds water from th§ upper 27.9 mic (72.3 km
)

available capacity of 8,500 acre-ft (10.5 hm

) of the drainage area and has an
between elevations 1,370 £t (418 m), natural inlet, and

1,395 £t (425 m), crest of spillway at outlet dam. Storage began July 28, 1966. Some seepage losses

from reservoir enter above station.

COOPERATION.--Records for current year collected and computed by U.S. Steel Corporation; ra|
measurements made and records reviewed by Geological Survey.

AVERAGE DISCHARGE.--23 years, 45.0 f£t3/s (1.274 m3/s).

(2.536 m); minimum dally, 3.0 ft
(0.527 m) May 16, 1977.

/s (0.085 m3/s) Jan. 22 to Feb. b, 1957; minimum gage h

|
ahd
L
b
i
EXTREMES FOR PERIOD OF RECORD.--Maximum discharge, 1,120 rt3/s (31.7 m3/s) Apr. 21, 1979, E
/

EXTREMES FOR CURRENT YEAR.--Maximum_discharge, 1,120 £t3/s (31.7 m3/s) Apr. 21, gage height
/

minimum daily, 7.0 ft°/s (0.20 m2/s) Sept. 26; minimum gage height, 1.76 ft (0.536 m) Se

Nov. 8.
DISCHAKRGE, IN CUBIC FEET PER SECOND, WATER YEAR OCTUBER 1978 TO SEPTEMBER 1979
MEAN VALUES
- DAY ocT NOV DeC JAN FEB MAR APR MAY JUN { JuL
1 23 15 13 te 11 13 22 106 50 ;35
2 23 15 13 12 12 13 21 88 a9 | 32
3 22 13 13 12 12 13 21 75 4e a4y
4 22 12 13 12 12 13 20 66 44 49
S 22 13 13 12 te 13 20 60 39 a1
6 e1 14 13 12 12 13 20 58 36 35
7 20 12 13 12 12 13 20 82 37 30
8 19 12 13 12 12 13 20 101 34 43 |
9 19 12 13 te 12 13 20 91 30 I e2
10 18 13 13 12 12 13 20 113 37 ' 60
i
11 18 13 13 12 12 13 22 140 34 55
12 18 12 13 12 12 13 25 138 30 } 46
13 18 13 13 12 1e 13 28 124 28 i 329
14 17 14 13 1e 12 14 33 107 25 33
15 18 14 13 11 13 14 45 88 23 28
16 18 14 13 i1 13 14 70 74 21 24
17 17 14 . 13 11 13 15 110 62 21 22
18 18 14 13 11 13 15 210 56 19 18
19 18 14 13 11 13 16 500 52 18 15
20 18 14 13 11 13 17 968 50 22 13
21 18 14 13 11 13 20 1t10 a9 30 12
22 18 14 13 11 13 29 1040 S2 32 12
23 17 14 13 11 13 32 870 68 32 12
24 16 14 12 11 13 32 635 69 31 29
25 17 14 12 11 13 30 464 62 28 25
26 16 14 12 11 13 29 369 56 37 30
27 16 14 12 1t 13 27 288 S5t 37 .30
28 16 14 12 11 13 26 221 46 36 25
29 15 14 12 11 —— 25 i70 40 37 .0
30 15 14 12 11 - 24 133 40 38 |24
31 15 | —— 12 1t Ll 23 —— 53 -—— ;25
TOTAL S66 407 395 355 349 571 7515 2317 981 965
MEAN 18.3 13.06 12.7 11.5 12.5 18,4 251 74.7 32.7 J1.1
MAX 23 15 13 12 13 32 1110 140 50 62
MIN 15 12 12 11 11 13 20 40 18 12

CAL YR 1978 TOTAL 18360.0 MEAN 50.3 MAX 465 MIN 11
WTR YR 1979 TOTAL 16380.5 MEAN 44.9 MAX 1110 MIN 7,0

ight,

e height

om discharge

1.73 ft

8.32 ft

2 £t (2.536 m);

12

)

o e o o
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STREAMS TRIBUTARY TO LAKE SUPERIOR 49

04019300 WEST SWAN RIVER NEAR SILICA, MN

) LOCATION.~~Lat 47°17'36", long 93°02'30", in SW 1/4 NW 1/4 sec.32, T.56 N., R.21 W., St. Louls County, Hydrologle
Unit 04010201, on right bank 10 ft (3 m) upstream from pillings of dismantled bridge and railroad bed of Great
Northern Rallroad, 2 mi (3 km) northwest of Silica, 9 mi (14 km) southwest of Hibbing and 20 mi (32 km)
upstream from confluernce of East Swan and West Swan.

DRAINAGE AREA.--16.3 mi2 (42.2 kmz).

PERIOD OF RECORD.--April 1963 to May 1979 (dlscontinued).

GAGE.--Water-stage recorder. Altitude of gage is 1,360 ft (415 m), from topographic map. Prior to Aug. 2, 1963,
reference polnt at same site and datum.

REMARKS .~~Records poor. Natural flow affected by extensive lron mining activities in headwaters of stream.
AVERAGE DISCHARGE.--15 years (water years 1964-78) 10.3 r£3/s (0.292 m3/s).

EXTREMES FOR PERIOD OF RECORD.--Maximum discharge, 573 £t3/s (16.2 m3/s) Oct. 10, 1973, gage helght, 5.68 ft
(1.731 m); no flow for several days in 1969, 1970, 1972, 1973, 1976, 1977, 1978.

EXTREMES FOR CURRENT YEAR.--Oct. 1978 to May_1979: Maxi?um discharge 462 ft3/s (13.1 m3/s) Apr. 20, gage-helght,
5.11 £t (1.558 m); minimum daily, 0.30 £t3/5 (0.008 m3/s) Peb. 16 to Mar 13.

DISCHARGE, IN CUBIC FEET PER SECOND, WATER YEAR OCTOBER 1978 TO SEPTEMBER 1979
MEAN VALUES )

DAY ocTt NOV DEC JAN FEB MAR APR MAY JUN JuL AUG SEP
1 1.5 1.0 70 «50 »31 +30 1.6 24
2 1.7 1,0 68 +49 31 «30 1.6 18
3 1.9 .89 «66 48 «31 «30 1.5 14
4 1.7 «99 64 a7 <31 «30 1.5 11
5 2.3 1.2 «63 JU6 «31 «30 1.5 10
6 2.3 1.2 .62 .45 «31 «30 1.5 10
7 2.2 1.1 .61 44 «31 «30 1.4 11
8 2.3 1.1 60 43 31 «30 1.4 11
9 2.8 1.0 «60 .43 31 +30 1.4 1 ¥4
10 240 1.0 .60 .42 .31 «30 1.4 12
11 1.7 1.3 +60 .41 «31 <30 1.5 9,5
12 1.3 1.5 «60 40 .31 «30 1.6 7.1
13 1.3 2.2 61 «39 31 «30 1.7 10
14 .99 2.1 61 .38 31 «31 2.5 14
15 1.2 1.8 .62 .38 «31 .32 S.0 16
16 1.1 1.6 .62 «37 «30 «34 15 14
17 .99 led- .62 .37 .30 .39 50 20
18 1.5 1.3 62 36 +30 .45 180 31
19 1.9 t.2 .63 35 «30 «60 300 26
20 2.1 1.2 «63 «35 .30 1.1 422 19
21 2.0 tel .63 .34 «30 1.6 398, 14
e 1.7 1,0 .62 +34 <30 2.1 304 12
23 1.5 .98 .61 34 <30 2.3 240 9.7
24 1.5 94 60 .33 «30 2.3 175 7.3
25 1.5 91 +58 «33 .30 2.2 135 7.1
26 1.5 «85 .57 33 «30 2,0 100 6,0
a7 1.5 <82 «56 «33 «30 1.9 76 5.9
28 1.3 -80 .55 .32 +30 1.8 58 S.1
29 1.2 .76 .54 32 - 1,7 43 8.2
30 1.2 73 .53 .31 - 1.7 32 13
31 1.0 o= .52 «31 —-- 1.6 - 12
TOTAL 50.68 34,97 18.81 11.93 8.55 28,61 2555.1 399,9
MEAN 1.63 1.17 .61 «38 31 92 85.2 12.9
MAX 2.8 2.2 «70 «50 o3t 2.3 42 31
MIN «99 .73 -4 «31 30 «30 1.4 S.1
CAL YR 1978 TOTAL 3469.45 MEAN 9,51 MAX 210 MIN .00

NOTE.--No gage-height record Dec. 12 to Mar. 18.

8
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50 STREAMS TRIBUTARY TO LAKE SUPERIOR

04024000 ST. LOUIS RIVER AT SCANLON, MN

LOCATION.--Lat 46°42'12", long 92°25'07", in NW 1/4 sec.30, T.49 N., R.16 W., Carlton County, Hydrologic Unit
04010201, on right bank 25 £t (8 m) downstream from lower bridge on U.S. Highway 61 at Scanlon, 0.6 mi
(1.0 km) downstream from Minnesota Power and Light Co. powerplant, 3 mi (5 km) upstream from Thomson
Reservolr, and 3.2 mi (5.1 km) upstream from Midway River. Water-quality sampling site is at cableway
0.75 mi (1.21 km) downstream.

DRAINAGE AREA.--3,430 m12 (8,880 km2), approximately.

WATER-DISCHARGE RECORDS

PERIOD OF RECORD.--January 1908 to current year.

Published as "near Thomson" 1908-50.

REVISED RECORDS.--WSP 1337:

1911-12.

!

b

¢
[

Monthly discharge only for some periods published in WSP 1307.
|

GAGE.--Water-stage recorder. Datum of gage is 1,101.23 ft (335.655 m)'National Geodetic V#ﬂtical Datum of 1929.
Oct. 5, 1909, to Sept. 5, 1914, nonrecording gage 3 mi (5 km) downstream and 50 ft (15 m) below powerplant at
Sept. 6, 1914, to Aug. 4, 1953, powerplant record at Thomson hydroelectric

datum about 420 ft (128 m) lower.
plant.

REMARKS.--Records good except those for winter period and those for period of no gage—heisﬁﬁ record, May 3 to
Diurnal fluctuation caused by powerplant upstream.

June 14

, Which are fair.
Reservoir and Boulder, Island, Rice and Fish Lakes, combined capacity, 332,160 acre-ft (410 hm
discharge table shows the monthly change in contents (t).

Flow regulated b

AVERAGE DISCHARGE (UNADJUSTED).--71 years, 2,301 ft3/s (65.16 m3/s), 9.11 in/yr (231 mm/yr).

Whiteface

;3 the water-

EXTREMES FOR PERIOD OF RECORD.--Maximum discharge, 37,900 £t3/s (1,070 m3/s) May 9, 1950; maximum gage height,

15.8 £t (4.816 mg May 9, 19;0, from Minnesota Department of Transportation gdischarge gncertain); minimum
discharge, 63 rt°/s (1.78 m°/s) Aug. 22, 24, 25, 1977; minimum daily, 88 ft3/s (2.49 m’/s) Aug. 24, 1977.
EXTREMES FOR CURRENT YEAR,--Ngximum discharge, 34,200 £t3/s (969 m3/s) Apr. 23, gage height, 13.93 £t _(4.24¢ m);
minimum, 222 ft>/s (6.29 m>/s) Sept. 27, gage height 2.22 ft (0.677 m); minimum daily, 338 ft3/s (9.29 m>/s)
Sept. 27. ! 1
|
DISCHARGE, IN CUBIC FEET PER SECOND, WATER YEAR OCTOBER 1978 TO SEPTEMB*“ 1979
MEAN VALUES
DAY ocT NQV . DEC JAN FEB MAR APR MAY JUN Jut AUG SEP
1 1520 1450 660 1150 1120 1370 1800 12400 4600 3030 2200 1330
2 1770 1410 1240 1110 1120 1410 1800 10700 4500 690 2210 '1630.
3 1770 1560 1110 1200 1120 1420 1820 9600 4300 700 2510 3070
4 1650 1600 1300 1240 1070 1420 1810 8700 4000 21400 2360 3150
5 1820 1550 1530 1140 1070 1500 1770 7800 3800 11500 2440 2910
[ 1880 1590 1410 1100 1070 1480 1700 7000 3500 12300 2520 2900
7 2060 1540 970 1150 1120 1480 1750 6600 3400 8060 2270 2680
8 1840 1520 1400 1200 1080 1500 1500 6800 3800 %510 1870 2250
‘9 1820 1510 1380 1180 1230 1540 1400 7800 4500 4830 1660 1880
10 1720 1550 1200 1120 1210. 1530 1250 12000 5300 \5290 1210 1700
11 1740 1440 1320 1200 1140 1430 1280 14000 6200 S60 1170 1780
12 1600 1390 1690 1120 1130 1480 1330 14000 6000 720 944 1680
13 1590 1410 1610 1090 1200 1510 1420 13000 S300 080 1040 1570
14 1590 1540 1560 1120 1280 1550 1470 12000 4500 650 1000 1560
15 1530 1370 1470 1100 1260 1470 1530 11500° 4110 240 840 1400
16 1580 1510 1460 1080 1150 1450 . 2440 11000 3980 1950 849 1400
17 1600 1390 1490 1100 1110 1500 4540 10500 4110 660 863 1480
18 1600 1290 1440 1080 1220 1580 8680 8800 4200 340 805 1590
19 1580 1300 1540 1060 1170 1630 14500 7800 3780 220 808 1450
20 1460 1340 1430 1170 1100 2110 25400 7000 3430 230 799 1410
21 1640 1130 1320 1100 1210 2100 29800 7200 3610 200 878 1310
22 1650 827 1280 1050 1130 1780 32800 7600 4160 [ 1180 877 915
23 1950 955 1370 1070 1170 1760 33700 8300 4270 | h140 1080 834
24 1820 1480 1260 . 1090 1240 1610 32200 8600 3980 | ta00 979 637
25 1810 1430 1280 1130 1250 1330 29300 7800 3480 3000 961 1320
26 1760 1410 1200 1176 1250 1320 26100 7000 3150 3070 981 738
27 1770 1380 1150 1070 1320 1450 22000 6500 3820 ' 2660 956 328
28 1710 1310 1290 1090 1350 1720 19000 6000 3720 2630 950 359
29 1650 1080 1270 1100 —— 1770 17000 S600 3330 ' 2350 1070 371
30 1480 1030 1260 1100 -—— 1890 14900 5200 3010 460 1040 658
31 1360 , me—- “1260 1120 - 1790 —— 4800 —— 180 986 ——-
TOTAL 52320 41292 41150 34800 32890 48880 335990 273600 124040 IP 230 41126 46290
MEAN 1688 1376 1327 1123 1175 1577 11200 8826 4135 & 524 1327 1543
MAX 2060, 1600 1690 1240 1350 2110 33700 14000 6200 1400 2520 3150
MIN - 1360 827 660 1050 1070 1320 ~ 1250 4800 3010 '}}140 799 :gg
674 62" ] i - +
(t) -669 =714 -854 -677 -674 -627 +2593 +1743 +89 ~20 513
MEAN 1019 662 473 46 501 950 13790 10570 4224 504 814 1798
CFSM t .30 .19 .14 .13 .15 .28 4,02 3.08 1.23 .31 20 ‘55
IN % .34 .22 .16 .15 .15 .32 4.49 3.55 1.37 R.51 .27 <5
|
CAL YR 1978 TOTAL 1162072 MEAN 3184 MAX 18000 MIN 660 MEAN % 3026 CFSM 1‘ .88 IN ¢ 11.98
WTR YR 1979 TOTAL 1212608 MEAN 3322 MAX 33700 MIN 328 MEAN 1§ 3316 CFSM t .97 IN % 13.13

t Change in contents, equivalent in cubic feet per second, in Whiteface Reservolr and Bo

and Fish Lakes; records furnished by Minnesota Power and Light Co.

t Adjusted for change in contents.

erev, Island, Rice



STREAMS TRIBUTARY TO LAKE SUPERIOR

04024000 ST. LOUIS RIVER AT SCANLON, MN--Continued
(National stream-quality accounting network station)

WATER~-QUALITY RECORDS

PERIOD OF RECORD.--Water years 1958-66, 1968 to current year.

REMARKS.--Periphyton was collected with plastic strips.
indicate not detected.

M.

DATE

ocrT
02...
NOV
15...
0EC.
18,00
FEB
05...
MAR
29...
APR
30...
JUN
11...
JuL
23...
AUG
27ees

DATE

ocr
02...
NOV
15...
DEC
18,..
FEB
0S...
MAR
29...
APR
30,0
JUN
11...
JuL
e3...
AUG
2Tene

DATE

acr
02...
NUV
1S...
DEC
18...
FEB
05...
MAR
2% .
APK
30...
JUN
11...
JuL
2340
AUL
e7¢ee

TIME

1345
0900
1530
1630
1630
1420
1900
1430

1445

STREP~-
rucaccx
FECAL,
KF AGAR
(cocs.
PER
100 ML)
(31673)

_69¢
160
440
k35
620
K20
K28

a7

28

SULFATE
DIS=-
SOLVED
(MG/L
AS SU4)
(009453

15
12

14

8.0

STREAM=
FLOW,

INSTAN~-

TANEOUS
(CFS)

T (060el)

1900
1400
1450
1070
i 1740
14500
6440
1130

9990

HARD=
NESS
(MG/L
AS
CACO3)
(00900)
71
68
68
63
80
37
a7
73

CHLO=-
RIDE,

DIS~

SOLVED
(MG/L
AS CL)
(00940)

9.6

10

SPE=~
CIFIC
CON=
VUCT=
ANCE
(MICRO=
MHOS)
(00095)

180

165

170
lel
175

93
100
146

16S

HARD=
NESS,
NONCAR=
BONATE
(MG/L
CACG3)
(00902)

14

16

13

6
17

FLUG~
RIDE,
OIS~
SULVED
(MG /L
AS F)
(00950)

.2

.1

.1
-1

PH

(UNITS)
(00400)

CALCIUM
DIs-
SULVED
(MG /L
AS CA)

(00915)

17
16
16
15
19
8,7
11

17

SILICA,
DIs=
SULVED
(MG /L

AS
Siu2)
(60955)

TEMPER=
ATURE,
AIR
(VEG C)
(00020)

18,0

-8.0

~15.9

MAGNE=
SIumM,
DIS~

SOLVED

(MG/L

AS MG)

(00925)

SULIDS,
RESIVLUE
AT 180
vEG. C
DIS~
SOLVED
(MG/L)
(70300)

158

140

137

1io
139
88
4

144

51

Letter K indicates non-ideal colony count. Letters ND

TEMPER=
ATURE
(DEG ©)
(00010)
15.0
1,0

«5

22.0

SODIUM,
D1s=-
SOLVED
(MG/L
AS NA)
(00930)

8.2

11

SOLIDS,
SUM OF
CONSTI=
TUENTS,
DIS~-
SOLVED
(MG/L)
(70301)
103

96

100

82

107

52

57

84

TUR=~
BI0=
ITY
(NTU)
(00076)

" SODIUM

PERCENT.

(00932)

20
26
26
10
18
11
12
10

SOLIDS,
LIS=
SOLVED
(TONS
PER
AC=FT)
(70303)

.21

19

.19

<16

" WATER WUALITY DATA, WATER YEAR UCTUBER 1978 TO SEPTEMBER 1979

OXYGEN,

DIS=
SOLVED
(MG/L)
(00300)
8.0

12.6

12,1
9.5
6.0

9.6

SUDIUM
AD-
SURP=
TION
RATIO

(00931)

.4
.6
.6
.2
.4
.2
.2
.2

SOLIDS,
DIS=
SOLVED
(TONS
PER
DAY)
(70302)
811
S29
S3e
335
653
3450
1630

385

OXYGEN,
oIS~
SOLVED
(PER=
CENT
SATUR=
ATION)
(00301)

80

92
95

98

74

113

POTAS=

S1um,
DIs~

SOLVED
(MG/L

AS K)
(00935)

NITRO~-
GEN,
NU2+NO3
TOTAL
(MG/L
AS N)
(00630)
.08
.09
.19
.31
»59
.20
o1

.14

COLI~
FORM,
FECAL,
0.7
UM=MF
(COLS./
100 ML)
(31625)

6100
480
KS100
K960
K40
K2400
24

16

ALKA=
LINITY
(MG/L
AS

CACO3)

(00410)

57

Se

55

57

63

29

34

55

NITRD=
GEN,
AMMONIA
TOTAL
(MG /L
AS N)
(00610)

.01

.02

.01



52 STREAMS TRIBUTARY TO LAKE SUPERIOR
04024000 ST. LOUIS RIVER AT SCANLON, MN--Continued
WATER QUALITY UATA, WATER YEAR OCTUBER 1978 TO SEPTEMBER 1979
NITRU=- NITRU=- NITRO=
NITKO= GEN,AM= GEN,NH4 GEN,AM- PHOS =
GEN,  MONIA +  + ORG. MUNIA + NITRO= NITRU=  PHOS=  PHORUS, CARBON,
URLANIC URGANIC  SUSP,  URGANIC GEN, GEN, PHUKUS, DIS= ORGANIC,
TUTAL TOTAL TUTAL DISs. TOTAL TOTAL TOTAL SOLVED TOTAL |
(MG/L G/L (M6/L (MG/L (MG/L (MG/L (MG /L (MG/L (MG/L |
DATE as nN) AS N) AS W) A5 N) AS N)  AS NU3)  AS P) AS P) as ¢ ||
*(00605)  (VU625)  (00624)  (00623) (00600) (71887) (00665) (00666) (00680)
ocry
0Cun. 77 .78 .00 .78 .86 3.8 .05 .03 -
NOV
15... .64 .64 .00 .64 .73 3.2 .04 .02 22
DEC
16... .67 .70 .07 .63 .89 3.9 .03 .00 14 }
FEb.
05...- .67 .7t ot .60 1.0 4,5 .03 .01 -l
MAR
2944, .82 .91 .16 .75 1.5 6.6 .06 .04 13
APR '
30... .75 .77 .08 .69 .97 4.3 .07 .01 -
JUN
1o .93 .94 .05 .89 1.1 4.6 .03 .02 26
JuL
23... 1.1 1.1 .13 .97 1.2 5.5 .06 .04 .-
AlLG |
27... -- - - - -- - - .- 12
CHRO= E
BARIUN, CADMIUM MIUM, CHRO=  COB %r,
ARSENIC  TOTAL  BARIUM,  TOTAL  CADMIUM  TOTAL MIUM, TOTAL
ARSENIC DIS= RECOVe  DIS= RECOV= DIS- RECOV=  DIS= RECOV=
TOTAL SULVED  ERABLE SULVED ERABLE  SOLVED ERABLE  SOLVED  ERMBLE
TIME (UG/L (UG/L (UG /L (UG/L (us/L (UG/L (UG/L (u6/L wersL
DATE AS AS) AS AS)  AS BA)  AS BA)  AS Ch) AS CD)  AS CR)  AS CR)  AS,€0)
(01002)  (01000) (01607) (01005) (01027) (01025) (01034) (01030) (01037)
[Sion §
02... 1345 1 1 0 0 2 1 <10 2 0
FEB
0540, 1630 1 1 0 0 0 0 10 2 0
APR
30... 1420 3 2 0 0 0 0 20 10 1
Jut s ‘
2300, 1430 3 2 ‘<30 20 2 2 20 20 3
MANGA=
CUPPER, IRON, LEAD, NESE, MANGA=  MERCURY
COBALT, TOTAL  CUPPER,  TOTAL IRUN, TOTAL LEAD, TOTAL NESE , TOTAL
D1S= RECUV=  DIS= RECOV= DIS- RECOV=- DIS= RECOV= DIS= RECOV~
SOLVED  -ERABLE  SOLVED ERABLE  SOLVED ERABLE  SOLVED  ERABLE  SULVED  ERRBLE
e/L (UG/L We/L (uG/L (UG/L (UG/L e/t e/L (UG/L (UBIL
DATE AS CO) AS CU) AS CU) AS FE) AS FE)  AS PB) AS PB)  AS MN)  AS MN)  AS HG)
(01035) (01042) (01040) (01045) (01046) (01051) (01049) (01055) ' (01056) (71§D0)
ocT
02... o 6 3 1600 930 10 10 110 90 .5
F
%2 0 3 1 1200 660 4 0 50 40 .5
APR
3040 0 [ 3 2100 470 15 4 90 40 [ L.S
Jui
23... 3 4 2 1700 1400 3 2 110 30 <5
I
CARBON, !
SELE-  SILVER, ZINC, CARBON, ORGANIC |
MERCURY  SELE= NIUM, TOYAL  SILVER,  TOTAL ZINC, ORGANIC  SUS= |
DIS- NIUM, DIs= RECOV= DIS= RECOV = DIS= DIS~- PENDED
SOLVED  TOTAL SOLVED  ERABLE  SOLVED ERABLE  SOLVED SOLVED YOTAL
(we/L We/L (UG/L (UG/L (UG /L (u6/L (UG/L (MG/L (MG/L
DATE AS HG)  AS SE)  AS SE)  AS AG)  AS AG)  AS ZN)  AS ZN)  AS C) AS ©)
(71890) (01147) (01145) (01077) (01075) (01092) (01090) (00681) (00689)
oCcT
02... <.5 0 0 1 1 10 10 24 1.5
FEB
05¢0e <.5 0 0 0 0 30 10 12 .5
APR
30ee. <.5 0 0 0 0 30 0 20 .9
Jut .
23... <.5 0 0 0 0 30 30 30 .2



STREAMS TRIBUTARY TO-LAKE SUPERIOR

04024000 ST.

LOUIS RIVER AT SCANLON, MN--Continued

* PESTICIDE ANALYSES, WATER YEAR OCTUBER 1978 TO SEPTEMBER 1979
CHLOR=
ALDRIN, DANE, DDD, DDE,
TOTAL TOTAL TOTAL TOTAL
IN BOT= CHLOR= 1IN BOT=~ IN BOT=- IN BOT=-
ALDRIN, TUuM MA= DANE, TOM MA=- 0DD, TOM MA= DVE, TOM MA= oDT,
> TIME TOTAL TERIAL TOTAL . TERIAL TOTAL TERIAL TOTAL TERIAL TOTAL
DATE (UG/L) (UG/KG) (UG/L) (UG/KEG) (UG/LY (UG/KG) (UG7L) (UG/KG) uesL)
€39330) (39333) (39350) (39351) (39360) (39363) (39365) (39368) (39370)
NOV .
15+ 0900 bl ND - ND - "ND - ND -
MAR
3040a 1030 ND - ND - ND - ND Lld ND
JUN
11... 1900 ND ND ND ND ND ND ND ND ND
AUG .
27eane 144s ND - ND - ND .- ND - ND
DI DI=
DDT, AZINGN, ELORIN, ENDRIN, - ETHION/
TOTAL TOTAL TOTAL TOTAL TOTAL
IN BOT= DI= IN BOT= DI=- IN BOT= IN BOT~ IN BOT=- HEPTA=-
TOM MA= AZINON, TOM MA= ELDRIN TOM MA= ENDRIN, TOM MA= ETHION, TOM MA=- CHLOR,
TERIAL TOTAL TERIAL TOTAL TERIAL TOTAL TERIAL TOTAL TERIAL TOTAL
DATE (UG/KG) (UG/L) (UG/KE) (UG/L)  (UG/KG) (UG/L) (UG/KG) (Uue/L) (UG/KG) (U6/L)
(39373)  (39570) (39571) (39380) (39383) (39390) (39393) (39398) (39399) (39410)
NOV .
15... - ND - WD - ND - ND -
MAR '
30eee ND - ND - ND - ND - ND
JUN
11ese ND ND ND ND ND NO ND ND ND ND
AUG
27ene - ND .- ND -~ ND -- ND - ND
HEPTA= HEPTA= MALA= ME TH=
CHLUR, CHLOR LINDANE THIOM, OXY=
TOTAL HEPTA= EPUXIDE TOTAL TOTAL METH= CHLOR, METHYL
IN BOT= CHLUR TO0T. IN IN BOT= MALA=- IN BUT= OXY=- TOT, IN PARA=
TOM MA=  EPOXIDE BOTTOM LINDANE TOM MA= THICON, TOM MA= CHLOR, BOTTUM THION,
- TERIAL TUTAL MATL, TOTAL TERIAL TOTAL TERIAL TOTAL MATL. TOTAL
DATE (UG/KG) (UG/L)  (UG/KG) (UG/L)  (UG/KG) (UG/L) (UG/KG) (UG/L)  (UG/KG) {UG/L)
(39413)  (39420) (39423) (39340) (39343) (39530} (39531) (39480) (39481) (39600)
NOV
| ST ND - ND - ND - ND - ND -
MAR
30¢.. - ND - ND bl ND - ND - ND
Jun R
11ess ND ND ND ND ND ND ND ND ND ND
AUG
276 .- ND - D - ND - ND - ND
METHYL METHYL PARA- TOXA=- TRI=
PARA= TRI= THION, PHENE, THION,
THIUN, METHYL THIUN, TOTAL TOTAL TOTAL
T0Y. IN TRI= 707, IN PARA= IN BOT- TOX= IN BUT= TOTAL IN BUT=
BOTTOM THION, AOTTOM THION, TOM MA= APHENE, TOM MAe TR1= TOM MA=-
MATL . JOTAL MATL. TOTAL TERIAL TOTAL TERIAL THION TERIAL
DATE (UG/KG) (UG/L)  (UG/KG) (UG/L)  (UG/KG) (UG/L)  (UG/KG) (UG/L) (UG/KG)
(39601) (39790) (39791} (39540) (39541} (39400) (39403) (39786) (39787)
NOV
15¢ee ND - ND - ND - ND - ND
MAR . .
30eaw - ND - ND - ND - ND -
JUN
tleee ND HO ND ND ND ND ND ND ND
AUG
X N -~ nND - NO - ND - ND -
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04024000

DATE
TIME

ORGANISM

+++FRAGILARIALEAE
eos s ASTERIONELLA
eeeeFRAGILARIA

«ese SYNEDRA

e+ «GOMPHONEMATACEAE
«vee GAMPHUNEMA

e« o NAVICULACEAE

ese e NAVICULA

e« NITZSCHIACEAE
eee s NITZSCHIA

STREAMS TRIBUTARY TO LAKE SUPERIOR

ST. LOUIS RIVER AT SCANLON, MN--Continued

CYANUPHYTA (BLUE=GREEN ALGAE)

+CYANOPHYCEAE
««CHROOCOCCALES

« e+ CHROOCAQCCACEAE
«ees ANACYSTIS

« »HORMOGONALES
+«NOSTOCACEAE

eesc ANABAENA

oes s APHANIZOMENON
«e«OSCILLATORIACEAE
eee o OSCILLATURIA

EUGLENQPHYTA (EUGLENOIDS)
<EUGLENQPHYCEAE
«+EUGLENALES
««EUGLENACEAE

oese TRACHELOMOUNAS

PYRRHOPHYTA (FIRE ALGAE)
«OINGPHYCEAE
«+PERIOINIALES

oo GLENODINTIACEAE

eee e GLENODINIUM

NOTE: # = DOMINANT ORGANISM;

TIVE
DATE
ucT
02.4. 1345
wav
14... 1330
mAR
19... 1100
AUG

2lee. 1445

ocT 2,78
1345
CELLS PER-
/ML CENT

2 0
381
25008 76
* 0

* 0

NOV 15,78 DEC 18,78
0900 1530
CELLS PER~ CELLS PER-
/ML CENT /ML CENT
330 7 * 0

44 1 * 0
44 1 * 0
380 8 .- -
3500# 75 6800# 99

EQUAL TO OR GREATER THAN 15%
* = OUBSERVED ORGANISM, MAY NOT HAVE BEEN COUNTED; LESS THAN 1/2%

LENGTH
UF
EXPU~
SURE
(DAYS)

(woo2e)

42
43
39
35

PERI=
PHYTON
BIOMASS
TOTAL
DRY
WEIGHT
G/SU M
(00573)

PERI=
PHYTON
BIOMASS
ASH
WEIGHT
G/Su ™
(00572)

4,50

19,7

«B870

710

CHLOR=A
PERI=
PHYTON

CHROMO=

GRAPHIC

FLUOROM

(MG/M2)

(70957)

470

CHLOR=8
PERI=
PHYTON

CHROMO=-

GRAPHIC

FLUOROM

(MG/M2)

(70958)

<060
090

000

MAR 29,79 |
1630 O
i
L
\1
CELLS PER- |
/ML CENT ||
H
B
»
15 2
20 2
S 1
40 4 {
l
20 2 ‘g
|
N
I
660# 69 :
|
100 11 |




04024000

STREAMS TRIBUTARY TO LAKE SUPERIOR

ST. LOUIS RIVER AT SCANLON, MN--Continued

PHYfOPLANKTD@ ANALYSES, OCTOBER 1978 TO AUGUST 1979 )

DATE
TIME

TOTAL CELLS/ML

DIVERSITY: DIVISION
+CLASS
«+«ORDER
eeeFAMILY
D .ees.GENUS

ORGANISM

CHLOROPHYTA (GREEN ALGAE)
«CHLOROPHYCEAE

« o CHLOROCOCCALES
«««CHARACIACEAE

e o0 eSCHROEDERIA
«+«CHLOROCOCCACEAE
ee s« CHLOROCOCCUM

«» e MICRACTINIACEAE
eesoGOLENKINIA
«+«O0CYSTACEAE

«ee s ANKISTRODESMUS
«ee s DICTYOSPHAERIUM
o» e« KIRCHNERIELLA
.aee+00CYSTIS

eo s s SELENASTRUM
eess IREUBARIA

eos o HESTELLA

« o+ SCENEDESMACEAE
eeesCRUCIGENIA

«ee o SCENEDESMUS

«+ TETRASPORALES

e« PALMELLACEAE

v e eSPHAEROCYSTIS
«« VOLVOCALES |

s CHLAMYDOMONADACEAE
«s 0 s CHLAMYDOMONAS
«« ZYGNEMATALES

ee s ZYGNEMATACEAE

o eoMOUGEQTIA

CHRYSOPHYTA
«BACILLARIOPHYCEAE
«+CENTRALES
«++COSCINODISCACEAE
eeee CYCLOTELLA

«sseMELOSIRA

ees e STEPHANUDISCUS
« s PENNALES

«e e ACHNANTHACEAE
sees ACHNANTHES
++»+COCCONEIS

e+« CYMBELLACEAE
seoee CYMBELLA

ocT 2,78
1345
3300

1.0

1.0

1.1

1.2

1.4
CELLS PER~
/ML CENT

* 0

* 0

120 4

* 0

o 0

28 1

150 S

41 1

340 10

NOV 15,78
0900
4600

0.8

0,8

0.9

1.5

1.5
CELLS PER=~
/ML CENT

44 1

89 2

67 1

89 2

® 0

44 1

DEC 18,78

CELLS
/ML

1530
6900

R -~ E-N-]
s e o 0 @
-

PER=
CENT

MAR

CELLS
/ML

15

60
10

S5

29,79
1630

[ I I



56 STREAMS TRIBUTARY TO LAKE SUPERIOR
04024000 ST. LOUIS RIVER AT SCANLON, MN.--Continued

PHYTOPLANKTON ANALYSES, OCTGBER 1978 TO AUGUST 1979 N

DATE APR 30,79 JUN 11,79 JuL 23,79 . AUG 27,79
TIME 1420 1900 1430 1445
TOTAL CELLS/ML 1200 920 610 13000
DIVERSITY: DIVISICON 1.2 1.0 0,7 0.5
+CLASS 1.2 1.0 0.7 0.5
«+»ORDER 1.7 1.9 2.1 1.4
eeoFAMILY 1.7 2.3 2.8 1.4

eeesGENUS 1.8 2.8 3.1 2.0 .

CELLS PER= CELLS PER- CELLS PER- °CELLS PER=~

ORGANISM /ML CENT /ML CENT /ML CENT /ML CENT

CHLOROPHYTA (GREEN ALGAE)
«CHLOROPHYCEAE

« « CHLORUCOCCALES

» s« CHARACIACEAE

oess SCHROEDEREA - - - - - - * 0
« s« CHLOGROCUCCACEAE

eoe o CHLORUCUCCUM - - - - 52 9 - -
«««MICRACTINIACEAE

see e BOLENKINIA - - 39 q 39 6 - -
«+-U0CYSTACEAE :

ess s ANKISTRODESMUS 14 1 26 3 91 15 * 0
e e DICTYUSPHAERIUM - - 150# 17 - - -e -
ees s KIRCHNERIELLA S20#%# 43 - - - - - -
eeesQUCYSTIS - - - - - - Y 0
ese e SELENASTRUM - - 26 3 39 6 -- -
«ess TREUBARIA - - - - - - * 0
seaohNESTELLA - - - - - - - -
ee s SCENEDESMACEAE

ess s CRUCIGENIA - - - - - - - -
e+ oo SCENEDESMUS -~ - -— - 26 4 790 6
«s TETRASPORALES

«eoPALMELLACEAE

o e e SPHAEROCYSTIS - - - - 100%# 17 - -
««VOLVOCALES

e« CHLAMYDOMONADACEAE

«ees CHLAMYDUMONAS - - 52 6 170%# 28 - -
«« ZYGNEMATALES

ee s ZYGNEMATACEAE

ees o MOUGEOTIA 190# 15 - - - - - -
CHRYSUPHYTA

<BACILLARIOPHYCEAE

«+CENTRALES

»««COSCINODISCACEAE

eeesCYCLOTELLA 29 2 52 6 26 4 260 2
ees«MELUSIRA - - - - 26 4 - -
«ss o« STEPHANODISCUS - - 300m 32 L - -~ -
+ «PENNALES

oo« ACHNANTHACEAE

oo e ACHNANTHES -~ - [ - - x 0
«+es COCCUNEIS - - - - - - - -

ee s CYMBELLACEAE
eses CYMBELLA - - - - - - - -




STREAMS TRIBUTARY TO LAKE SUPERIOR 57
04024000 ST. LOUIS RIVER AT SCANLON, MN--Continued

DATE APR 30,79 JUN 11,79 JUL 23,79 AUG 27,79
TIME 1420 1900 1430 1445

" CELLS PER- CELLS PER- CELLS PER- CELLS PER-
ORGANISM /ML CENT /ML CENT /ML CENT /ML CENT

vooFRAGILARIACEAE

eees ASTERIONELLA - - 210#% 23 . = - -
eessFRAGILARIA - -

s s« SYNEORA - - 13 1 - - - -
« e« GOMPHONEMATACEAE

o oo« GOMPHONEMA - - - - - - - -
«e o NAVICULACEAE

ese o NAVICULA 14 1 13 1 - - - -
«esNITZSCHIACEAE

seoeNITZSCHIA 14 1 26 3 26 4 - -

CYANOPHYTA (BLUE=-GREEN ALGAE)

+CYANOPHYCEAE

««CHROOCQOCCALES

«++CHROOCOCCACEAE

«ee«ANACYSTIS 430% 36 13 1 13 2 3800# 29
« «HORMOGONALES

« ¢« NOSTOCACEAE .

s oo« ANABAENA - - - - - - 3500# 27
éees APHANIZOMENGON - - - - - - a700# 35
«esOSCILLATORIACEAE

«essOSCILLATORIA - - - - - - - -

EUGLENOPHYTA (EUGLENOIDS)

<EUGLENOPHYCEAE

+ -EUGLENALES

<« +EUGLENACEAE

o+« TRACHELOMONAS - - — - - - s 0

PYRRHOPHYTA (FIRE ALGAE)

+DINOPHYCEAE

««PERIDINIALES

« e« GLENODINIACEAE

ees o GLENODINIUM - - - - - - - - -

NOTE:, # = DOMINANT ORGANISM; EQUAL TO OR GREATER THAN 15%
* = OBSERVED ORGANISM, MAY NOT HAVE BEEN COUNTED; LESS THAN 1/2%

PARTICLE=SIZE OISTRIBUTION OF SUSPENDED SEDIMENT, WATER YEAR OCTOBER 1978 TOo SEPTEMBER 1979

SEDI- SEO.

MENT SUSP.

_ STREAM=  SEDI= DIS- FALL

FLOW, MENT,  CHARGE, DIAM,

TEMPER- INSTAR=  SUS= sys=- % FINER

TIME ATURE  TANEOUS  PENDED  PENDED THAN

DATE (DEG C)  (CFS) (MG/L)  (T/DAY) .062 MM

(00010) (00061) (80154) (80155) (70342)
ocTt

024.. 1345 15.0 1900 20 103 95
NOV

1540, 0920 1.0 1400 119 450 99
DEC

18.u. 1530 .5 1450 19 74 92
MAR.

30.4. 1030 1.0 2060 7 39 77
APR

21... 1330 3.0 30700 220 18200 77

30... 1450 6.0 14500 52 2040 91
Jun

1l... 1830 17.0 6440 12 209 90
Jut

23c0s 1430 25.0 1130 7 21 96
AUG

27400 1330 22.0 990 i1 29 61
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DRAINAGE AREA.—-7.77 mi? (20.1 km?).

GAGE.--Water-stage recorder.

REMARKS.-~Records good except those for winter periods, which are fair.

EXTREMES FOR PERIOD OF RECORD.--Maximum discharge 38§ ££3/5 (10
from rating curve extended above 10 ft
/s) July 25, 1977.

EXTREMES FOR CURRENT YEAR.--Maximum discha
from rating curve extended above 104 f¢

(5.215 m%
(0.010 m

Datum of gage is 786.14 £t (239.615 m) National Geodetic Ve

height, 11.31 ft (3.447 m).

DAY oct
1 1.9

2 2.0

3 2.0

4 2e1

5 3.0

6 3.0

7 2.6

8 2.3

9 2.2
10 2.2
11 2.2
12 2.2
13 2.3
14 2.2
15 2.5
16 2.4
17 2.4
18 2ot
19 2.3
20 2.3
21 2.3
22 2.3
23 2.3
24 2.2
25 2.3
26 2.3
27 2.3
28 2.3
29 2.2
3v 2.2
31 2.4
TUTAL 1.6
MEAN 2.31
MAX 3.0
MIN 1.9
CF3M .30
IN, .34

CAL YR 1978 TUIAL
WTR YR 1979 TUTAL

UISCHARGE,

NOV

W LYRLVEL VL VI V)
)
L RV RV R [C RY R ER VLN

DRI PN IR

- NN NNV W
CO®O O -~ G wWeENnN S

-
3 R RIEE
tecocc'ce

o
i
.
o
-

2171.70
2609.42

[

IN CUBIC FEET PER SECOND, WATER YEAR OCTOBER 1978 TO SEPTEMSB

TT 1979
|

STREAMS TRIBUTARY TO LAKE SUPERIOR

04024098 DEER CREEK NEAR HOLYOKE, MN
LOCATION.--Lat 46°31'30", long 92°23'20",

DEC JAN
2.0 1.1
2.0 1.1
2.0 1.0
1.9 1.0
1.9 .97
1.9 .96
1.9 <94
1.9 9%
1.9 .94
1.9 .94
1.8 94
1.8 94
1.8 <94
1.8 «94
1.8 «95
1.8 95
1.8 +95
1.6 .95
1.8 +9S
1.8 «95
1.8 .96
1.7 .96
1.6 .96
1.6 .96
1.5 «96
N .97
) .98
.3 .98
3 .98
.2 99
.2 .99
53.3 «03
.72 .97
7.0 1.1
1.2 .93
.22 13
.26 .14
AEAN 5.95
mMEAN 7,15

o

MEAN VALUES

MAR

-

- b gt
PRI
0 & LAVIGVRL VL VL V] LYEL VIR VAL NNV

-t
R

N
.

94
1.08

MIN .94
MINT .93

WATER~DISCHARGE RECORDS
PERIOD OF RECORD.--October 1976 to current year.

3.1
7.0
6.4

1083.9

36.1
120
S.6

4,65

5.19

CFSM .77
Crsm

i
-

MAY

..
o

-
. PERERIR)
~ N & -NNO

oW oewssw coonnu LUV RV Y -
o £ NNV OoOC O E

194

I 10.40
IN 12.49

-
o
SSVvoen NN~NE & wWwWweno
.

ge, 383 £t3/s (10.8 m3/8) May 10, gage height,
/8 (2.95 m°/8); minimum, 0.71 ft7/3 (0.020 m

JUN

o« s o 0 @

.

&0 w COX®E

—

.

N

-

TwWN NN WWWnoeo~ nNesviown

e ¢ o 2

owviso & N~ O

LY
o 0
DY
@
& -

2.4
1.27
1.41

I
I
rt

|

I

48 n3/8) May 10, 1979, gage height,
/8 (2.95 m?/8); minimum daily discharge 0.35 ft

117.11 ft (5.215 m)
q) Jan.

s
.
EC=nN o

NEONN NN W

-t gt s

CO £COOUNN NNDWU ~NOOTNO Ve o

R
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~
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VIO~ [N, Vo

[y Yy

« s a0

e Ll s e e
EEEER
NBEWNW®E EO0NCUVNW WEROO S
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in NE 1/4 SE 1/4 sec.29, T.47 N., R.16 W., Carlton County, Hydrologic
Unit 04010301, on left bank 179 ft (5" 6 m) west of State Highway No. 23, 0.9 mi (1.4 km) upstream from
mouth and 4.0 mi (6.4 km) north of Holyoke.

ical Datum of 1929.
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PERIOD OF DAILY RECORD.--
SUSPENDED-SEDIMENT DISCHARGE:

INSTRUMENTATION.--Sediment pumping sampler since October 1976.

REMARKS.--One or more samples taken dally and at stage intervals of about 0.35 ft for storm events.

04024098 DEER CREEK NEAR HOLYOKE, MN--Continued

STREAMS TRIBUTARY TO LAKE SUPERIOR

WATER-QUALITY RECORDS
. PERIOD OF RECORD.--October 1976 to current year.

October 1976 to current year.

events, suspended-sediment load was obtained by averaging for intervals of a day.

EXTREMES FOR PERIOD OF DAILY RECORD.--
Maximum daily mean, 3,600 mg/L Apr. 6, 1978; minimum daily mean, 1 mg/L Oct. 1-27,

SEDIMENT CONCENTRATIONS:

1977.

SEDIMENT LOADS:

1-10,

1977.

59

For storm

Maximum daily, 1,670 tons (1,520 tonnes) Apr. 6, 1978; minimum daily, O ton (O tonne) Oct.

EXTREMES. FOR CURRENT YEAR.--~

SEDIMENT CONCENTRATIONS:
SEDIMENT LOADS:

days.

DATE

ocr
11eee

DATE

ocr
1leee

DATE

ocr
11eee

TIME

1530

CALCIUM
DIS~
SOLVED
(MG/L
AS CA)
(00915)

32

SILICA,
DIS=
SOLVED
(MG/L

AS
S102)
(00955)

15

Maximum daily mean, 1,840 mg/L May 10; minimum daily mean, 9 mg/L Sept. 30.
Maximum daily, 1,260 tons (1,140 tonnes) May 10; minimum daily, 0.04 ton (0.04 tonne) many

WATER QUALITY DATA,

STREAM=
FLOW,
INSTAN=
TANEOUS
(CFS)
(00061)

1.0

MAGNE =
SIum,
DIS~

SOLVED
(MG/L

AS MG)

€00925)

11

SOLIDS,

RESIDUE
AT 180
DEG, C

DIS=
SQLVED
(MG/L)
(70300)

167

SPE=-
CIFIC
CON=-
DuUCT=~
ANCE
(MICRO=-
MHDS)
(00095)

235

SODIUM,
OIS~
SOLVED
(MG/L
AS NA)
(00930)

3.6

SOLIDS,
Sum DF
CONSTI=
TUENTS,

DIS~
SOLVED
(MG/L)
(70301)

144

PH

(UNITS)
(00400)

8,0

SODIUM
PERCENT
(00932)

SOLIDS,
DIS=
SOLVED
(TONS
PER
AC=FT)
(70303)

.23

WATER YEAR

TEMPER=
ATURE,
AIR
(DEG C)
(00020)

15.0

SODIUM
AD=-
SORP=
TION
RATIO

(00931)

o1

_ SOLIDS,

(70302)

.45

OCTUBER 1978 TO SEPTEMBER 1979

TEMPER=~
ATURE
(DEG C)
(00010)

11.0

POTAS-
SIUM,
DIS~=

SOLVED

(MG/L

AS K)

(00935)

2.0
°

NITRO=
GEN,
NO2+NO3
TOTAL
(MG/L
AS N)
(00630)

.00

TUR=
BID=
Ty
(JTV)
€00070)

CAR=
BONATE
(MG/L
AS C03)
€00445)

NITRO=
GEN, AM~
MONIA +
ORGANIC

TOTAL

(MG/L

AS N)
(00625)

70

OXYGEN,
DIS~
SOLVED
(MG/L)
(00300)

10.0

ALKA=
LINITY
(MG/L
AS
CACO3)
(00410)

110

NITRO=
GEN,
TOTAL
(MG/L
AS N)
(00600)

.70

OXYGEN,
D1S=
SOLVED
(PER=
CENT
SATUR=
ATION)
(00301)

93

SULFATE
DIS=
SOLVED
(MG/L

AS S04)

(00945)

13

NITRO=-
GEN,
TOTAL

T (MG/L

AS NO3)
(71887)

3.1

HARO=
NESS
(MG/L
AS
CACD3)
(00900)

130

CHLD=
RIDE,

DIS~

SOLVED
{MG/L
AS CL)
(00940)

3.4

PHOS=
PHORUS,
TOTAL
(MG/L
AS P)
(00665)

.03

HARD=
NESS,
NONCAR=~
BONATE
(MG/L
CACO3)
(00902)

19

FLUO=
RIDE,
DIS~
SOLVED
(MG/L
AS F)
(00950)

o1

CARBON,
ORGANIC
TOTAL
(MG/L
AS C)
(00680)

12
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SUSPENDED=SEDIMENT, WATER YEAR OCTOBER 1978 TO SEPTEMBER 1979

STREAMS TRIBUTARY TO LAKE SUPERIOR

04024098 DEER CREEK NEAR HOLYOKE, MN--Continued

MEAN MEAN
CONCEN= CONCEN=-
TRATION LOADS TRATION LOADS
DAY (MG/L)  (T/DAY) (MG/L)  (T/DAY)
OCTOBER NOVEMBER
1 33 17 12 <07
2 48 .26 21 .12
3 35 .19 28 .17
4 19 .11 16 10
5 15 .12 12 07
6 22 .18 12 .07
7 25 .18 11 07
8 23 .14 14 09
9 27 .16 40 .24
10 30 .18 12 .10
11 18 W11 12 .11
12 15 .09 13 .09
13 14 «09 18 .12
14 32 19 18 .12
15 26 .18 18 .11
16 14 .09 18 .11
17 14 .09 18 .11
18 16 .10 18 <10
19 27 17 18 .09
20 14 «09 18 .08
21 14 «09 18 .08
22 13 .08 18 .08
23 18 .11 18 «09
24 17 10 18 .09
25 14 .09 18 .09
26 12 $ 07 18 .10
27 14 .09 18 10
28 20 .12 18 «10
29 46 .27 18 « 10
30 39 .23 18 .10
31 12 .08 - -
TUTAL - 4,22 — 3.07
APRIL MAY
1 76 2.7 41 .61
2 44 .95 40 54
3 3e .67 490 <49
4 26 S5 39 .43
5 25 «53 47 67
6 25 .49 233 8.2
7 24 .43 558 40
8 22 .36 433 32
9 20 +30 854 357
10 24 <49 1840 1260
it 32 «95 335 38
12 35 1.7 145 6.7
13 45 2.9 93 3.0
14 160 22 65 1.6
15 733 215 47 .91
16 856 270 42 .73
17 943 347 36 57
18 656 178 21 .42
19 740 245 23 <33
20 906 287 21 .29
21 809 249 22 .32
22 723 160 90 4.3
23 404 a1 82 3.8
24 178 i1 42 1.0
25 63 2.7 a7 49
26 53 1.7 23 34
27 a7 1.3 18 .23
28 44 .96 1o <17
29 42 79 17 - .18
30 42 73 23 .27
31 bl —— 45 il
TOTAL === 2046,20 -== 1764,.69
TOTAL LOAD FOR YEAR: 4412,.51 .TONS.

MEAN
CONCEN=
TRATION LOADS
(MG/L) (T/DAY)
DECEMBER
18 10
18 .10
18 10
18 09
18 09
18 .09
18 «09
18 09
18 «09
18 .09
18 .09
18 .09
18 «09
18 .09
18 «09
18 .09
18 «09
18 .09
18 «09
18 09
19 .09
19 .09
19 .08
19 .08
19 08
19 07
19 .07
19 07
19 07
19 <06
19 «06
et 2.65
JUNE
24 41
23 .36
23 <30
23 24
18 17
32 54
8¢ 3.1
34 .70
104 7.0
1160 375
188 12
62 1.5
47 71
31 .38
22 .24
44 .87
66 1.9
25 «35
23 .25
84 3.2
92 4,5
38 +83
27 .36
22 .22
18 16
16 .12
16 a11
16 .10
22 .15
30 .32
- 416,09

MEAN
CONCEN=
TRATION  LOADS
(MG/L)  (T/DAY)
JANUARY
19 .06
19 .06
19 .05
19 .05
19 .05
19 .05
19 .05
18 .05
18 »05
18 .05
18 .05
18 .05
18 «05
18 .05
17 .04
17 .04
17 <04
17 .04
17 .04
17 .04
17 .04
16 .04
16 04
16 .04
16 .08
16 .04
16 .04
16 <04
15 +04
15 .04
15 .04
-—- 1,40
JuLy
20 .14
20 .12
91 3.6
74 2.2
31 .39
25 .22
26 .16
26 .15
26 .14
25 16
20 .11
21 .16
8s 2.3
36 .40
27 .18
19 .10
15 .07
13 .06
12 .05
15 .07
20 .08
13 .05
12 .05
15 .07
23 .14
18 .11
20 .14
17 .09
16 .07
171 5.0
48 <46
-—- 17.04

MEAN
CONCEN=
TRATION  LOADS
(MG/L) qn/oav)
|
FEBRUARY
15 .04
15 .04
15 .04
15 .08
14 .08
14 <08
14 .08
14 04
14 . L04
14 i; .04
14 .04
14 .04
13 .04
13 .04
13 <04
13 .04
13 1
13 .04
13 .04
13 .04
13 .04
13 .04
13 .04
13 .04
13 .04
13 r, <08
13 .08
13 .04
- 1.12
AUGUS
25 «16
19 o11
20 o0
23 .11
21 .10
19 '« 09
17 [«08
16 1407
15 W07
13 J407
17 410
13 +08
17 J11
14 407
18 409
18 409
18 08
18 .09
18 .08
17 ;.07
17 06
16 .07
28 .22
25 .12
17 .06
14 {05
12 05
13 .06
28 .25
16 07
14 .05
- 2, 8

MEAN
CONCEN=-
TRATION  LOADS
(MG/L)  (T/DAY)
MARCH
13 .04
13 .04
13 .04
13 .04
13 .04
13 .04
13 .04
13 .04
12 .04
13 08
13 .04
13 .04
13 .04
13 .04
13 .04
23 .09
33 .26
226 6.7
482 56
313 19
166 5.8
67 2.2
72 2.1
63 1.5
75 1.5
78 1.5
69 1.2
63 49
52 .21
330 29
190 13
- 141,15
SEPTEMBER
24 .19
19 .16
15 .08
15 .07
14 .06
14 .06
14 .05
13 .05
13 .05
12 .04
132 6.5
109 2.0
61 .68
44 .34
38 .24
32 .16
26 .12
20 .09
17 .07
14 .06
24 .12
28 .14
20 11
18 .09
19 .09
20 .10
18 .09
15 .08
12 .06
9 .05
-—- 12.00



STREAMS TRIBUTARY TO LAKE SUPERIOR 61

04024098 DEER CREEK NEAR HOLYOKE, MN--Continued

PARTICLE=SIZE DISTKIBUTION OF SUSPENDED SEDIMENT, WATER YEAR OCTOBER 1978 YO SEPTEMBER 1979

SEDI- SED. SED. SED. SED.

MENT SuUsk, SUSP, SUSP. SUsP.

STREAM- SEDI- oIS~ FALL FALL FALL FALL

FLOW, MENT, CHARGE ¢ DIAM, DIAM, DIAM, DIAM,

TEMPER= INSTAN= Sus- SUS= % FINER 2 FINER X FINER X FINER

TIME ATURE TANEQUS PENDED PENDED THAN THAN THAN THAN

DATE (DEG C) (CFS) (MG/L)Y  (T/DAY) ,002 MM ,004 MM 016 MM ,062 MM

(00010) (00061) (BO154) (80155) (70337) (70338} (70340) (70342)
APR

17444 1800 2,0 208 1480 400 48 59 78 92
MAY

09... 1840 - 33 1790 203 64 69 87 97

10,4, 0015 - 371 5470 5450 50 S7 74 91



62 RED RIVER OF THE NORTH BASIN
05040500 PELICAN RIVER NEAR FERGUS FALLS, MN

LOCATION.~--Lat 46°20'10", long 96°07'10", in NE 1/4 sec.17, T.133 N., R.43 W., Otter Tail County, Hydrologic
Unit 09020103, on left bank 990 ft (302 m) downstream from bridge on U.S. Highway 52, 3 mi (4.8 km) northwest
of Fergus Falls, and 7.5 mi (12 km) upstream from mouth.

DRAINAGE AREA.--482 m12 (1,248 m2). .
PERIOD OF RECORD.--June 1909 to December 1912, July 1942 to current year.
REVISED RECORDS.--WSP 955: Drainage area. WSP 1728: 1958.

GAGE.--Water-stage recorder. Datum of gage is 1,176.98 £t (358.744 m) National Geodetic Vertical Datum of 1929
(levels by Minnesota Department of Transportation). June 19, 1909, to Dec. 31, 1912, nonrecording gage at
site 1 mi (1.6 km) downstream at different datum. July 1, 1942, to Nov. 6, 1955, nonrecording gage and
Nov. T, 1955, to Sept. 30, 1963, water stage recorder at site 900 ft (274 m) upstream ap datum 3.00 ft
(0.91 m) higher.

REMARKS.--Records gbod except those for winter period, which are fair.

|
i
AVERAGE DISCHARGE.--40 years (water years, 1910-12, 1943-79), 79.6 r£3/s (2.254 m3/s), 57, 40 acre-ft/yr
(71.1 m”/yr).

EXTREMES FOR PERIOD OF RECORD.--Maximum discharge, 756 f£t3/s (21.4 m3/s) Mar. 29, 1943, ga i height, 8.53 ft
(2.600 m), present datum; maximum gage height, 8.99 ft (2.740 m) Mar. 21, 1966 (backwater from lce); no
flow on many days in 1946, 1949-50, 1976-77. '

EXTREMES FOR QURRENT YEAR.--Maximum discharge, 610 rt3/s (17.3 m3/s) Apr. 18, gage height, 5.08 ft (1 558 m);
?aximum age height, 6.49 £t (1.978 m) Apr. 15 (backwater from 1ce), minimum daily discharge, 1.8

0.051 m”?/s) Jan. -27.

DISCHARGE, IN LUBIC FEET PER SECOND, WATER YBAR OCTOBER 1978 TO SEP}EMBER 1979
MEAN VALUES

DAY NOV DEC JAN FEB MAR APR MAY JUN },JUL AUG SEP
1 7.0 6.7 2.8 2.8 S.1 55 238 233 I 192 173 114

2 6.8 6.7 2.5 -3,1 Sel 58 235 233 ' 198 166 108

3 6.8 6.8 2.2 3.0 5.2 61 233 233 o224 161 105
-4 6.8 6.8 2.1 4.0 5.2 od 232 233 L226 154 105
5 6.8 6.8 2.1 4.2 5.2 65 236 233 | 222 150 106

6 17 6.8 6.8 2.0 4.3 5.2 65 245 224 I 1235 146 104

7 15 6.8 6.9 1.9 4.5 5.2 68 257 220 286 142 104

8 15 6.5 6.9 1.8 4.5 5.2 68 261 220 247 137 101
-9 14 6.5 6.9 1.8 4,6 5.2 70 ¢ 260 220 232 135 99
10 14 7.6 7.0 1.8 4.6 5.2 82 201 224 215 133 99
11 13 5.6 7.0 1.8 Qa7 5.2 105 263 220 202 128 101
12 . 13 5.4 7.0 r.8 4.7 5.3 186 265 215 196 126 99
13 13 6.2 7.0 1.8 4,7 5.3 340 264 207 1192 125 99
14 12 6.2 7.1 1.8 4,7 5.4 420 2008 196 . 185 124 97
15 12 6.3 7.1 1.8 4.8 5.5 ass 253 180 1178 122 95
16 11 6.3 " 7.1 1.8 4.8 5.8 380 246 182 178 120 94
17 11 6.3 7.1 1.8 4.8 646 450 L 2n6 - 178 175 120 94
18 11 6.4 7.1 1.8 4.8 1 Se60 216 172 173 117 95
19 10 6.4 7.1 1.8 4.9 20 450 246 198 | 170 114 92
20 9.7 6.4 7.1 1.8 4.9 36 385 251 - 251 166 110 90
21 9.0, 6.4 7.1 1.8 4.9 40 348 251 233 163 115 88
22 8.6 6.5 7.1 1.8 5.0 42 313 z46 221 157 114 86
23 8.6 6.5 7.0 1.8 5.0 43 286 246 216 155 111 8s
24 9,7 6.5 7.0 1.8 5.0 44 267 246 212 167 111 84
25 v.3 6.5 6.7 1.8 5.1 ns 271 242 204 166 108 a4
26 10 6.6 6.2 1.8 5.1 46 260 242 211 169 111 82
27 12 6.b 5.6 1.6 5.1 a7 . 255 242 203 "t 167 116 82
28 9.3 0.6 4.9 1.9 5.1 48 244 238 197 166 124 81
29 8.2 6.0 4,3 2.0 -—— 49 242 233 194 165 126 81
30 7.9 6.7 3.7 2.2 ——— 51 240 238 188 196 122 80
31 7.3 - 3.2 2.4 - 53 - 233 —-- 181 118 -—-
TUTAL 3H6eb 195.4 201,48 60.1 128.3 665,9 7113 7659 6351 Roa 3979 2834
MAX 21 7.6 7.1 2.8 5.1 53 560 265 251 puz 173 114
mIN 7.3 S.4 3.2 1.8 2.8 5.1 5% 232 172 1SS 108 80
AC=FT 767 388 400 119 254 . 1320 14110 15190 12600 P10 7890 5620

CAL YR 1978 TuTaL 32794.8 NEAL A9.8 mAX 430 MIN 3.2 AC=FT 65050

=3

MEAN 12.5 €.51 6.51 1.94 4.58 21.5 237 247 212 190 128 94.5
1

WIR YR 1979  TufaL  35478.1 MEAn 97.2 MAX 560 MIN 1.8 AC=FT 70370 ‘




RED RIVER OF THE NORTH BASIN 63
05045950 ORWELL LAKE NEAR FERGUS FALLS, MN

LOCATION.--Lat 46°12'55", long 96°10'40", in SW 1/4 sec.26, T.132 N., R.44 W., Otter Tail County, Hydrologic
Unit 09020103, at dam on Otter Tail River at outlet of Orwell Lake, 7 mi (11 km) southwest of Fergus Falls,

DRAINAGE AREA.--1,830 m12 (4,740 km2), approximately.

PERIOD OF RECORD.--March 1953 to current year. Prlor to October 1971, published as Orwell Reservoir.

GAGE.--Water-stage recorder. Datum of gage 1s adjustment of 1912.

REMARKS.--Reservoir 1s formed by earth dam with concrete spillway with one taintor gate; storage begag in March
1953. Capacity to elevgtion 1,070 ft (326 m) (maximum operating stage) 1s 14,100 acre-ft (17.4 hm®) of which
13,100 acre-ft (16.2 hm’) is contro%led storage above elevation 1,048 ft (319 m) (minimum operating stage).
Dead storage, 210 acre-ft (0.259 hm>). Pigures given herein represent total contents. Reservolr 1s used
for flood control and to increase low flow for water supply and pollution abatement.

COOPERATION.--Records furnished by Corps of Engineers.

EXTREMES FOR PERIOD OF RECORD.--Maximum contents, 16,920 acre-ft (20.9 hm3) June 17, 19623 May 23, 1966, ele-
vation, 1,072.38 £t (326.861 m); minimum (after initlal filling), 844 acre-ft (1.04 hm°) Aug. 26, 27, 1953,
elevation, 1,046.96 ft (319.113 m).

EXTREMES FOR CURRENT YEAR.--Maximum contents, 1%,170 acre-ft (17.5 hm3) Apr. 19, elevation, 1,070.06 ft
(326.154 m); minimum, 1,450 acre~-ft (1.79 hm®) Apr. 3, elevation, 1,049.99 £t (320.037 m).

MONTHEND ELEVATION AND CONTENTS, WATER YEAR OCTOBER 1978 TO SEPTEMBER 1979

Elevation Contents Change in contents
Date (feet) (acre-feet) (acre-feet)

Sept. 1068.09 12090
Oct. 1064.52 9020 -3070
NOVe 30 tucveossenssossassasesssssasasasosssnsnsssssncss 1063.08 7860 -1160
DECa 31 tiurensossnaosasenanssssossssssncsassssocasasons 1060.65 6170 -1690

CAL YR 1978 vuvevrenaosnsessasasoassnscsassseanonssnnas -1810
Jan. 1057.92 4560 -1610
Feb. 1055.69 3510 -1050
Mar. 1050.64 1640 -1870
ADPe 30 ctetetsennceosansssascssassccassssasassevasennss 1065.52 9820 +8180
May 3 1063.05 7840 ' -1980
JUNE 30 seuivevassasasassnonssansssssosessasssssassassnges 1064.44 8950 +1110
JULY 31 ceiaeeccacesssnaccosanacsessasssserssensansaascnns 1062.17 7220 -1730
AUZ: 3l tueietenracevacsnososssssssnscnsssssnsssansasnns 1061.40 6680 -540
SepPte 30 cececsesasesscsssosassacsersascesssssasassoenanne 1060.50 6080 -600

WIR YR 1979 teevvenaccrcnerccnosacvessnsssscassnsannenans -6010



64 RED RIVER OF THE NORTH BASIN .
05046000 OTTER TAIL RIVER BELOW ORWELL DAM, NEAR FERGUS FALLS, MN
LOCATION.~-~Lat 46°12'35", long 96°11'05", in NE 1/4 sec.34, T.132 N., R.44 W., Otter Tail County, Hydrologic
Unit 09020103, on left bank 0.7 mi (1.1 km) downstream from Orwell Dam, 6.1 mi (9.8 km) downstream from
_Dayton Hollow Dam, 8 mi (13 km) southwest of Fergus Falls, and 11.1 mi (17.9 km) downstream from Pelican
River. :
DRAINAGE AREA.--1,830 miZ (4,740 km?), approximately.

PERIOD OF RECORD.--October 1930 to current year. Prior to October 1952, published as Otter Tail River below
Pelican River, near Fergus Falls. Monthly discharge only for some periods, published %n WSP 1308.

REVISED RECORDS.--WSP 785: 1934(M). WSP 1208: 1947(M). WSP 1308: 1931(M). |

GAGE.--Water-stage recorder. Datum of gage 1s 1,029.65 ft (313.837 m), adjustment of 1912 |[(levels by Corps of

Engineers). Oct. 11, 1930, to Nov. 17, 1933, at same site at datum 2.00 ft (0.61 m) higher; Nov. 18, 1933

to Mar. 21, 1953, at site 6.1 mi (9.8 km) upstream at datum 40.30 ft (12.283 m) higher.

REMARKS.--Records good. Flow regulated by Orwell Lake (station 05045950) beginning Mar. 21, 1953 and power-
plants upstream.

AVERAGE DISCHARGE.--49 years, 305 £t3/s (8.638 m3/s), 221,000 acre-ft/yr (272 hm3/ye).

s

EXTREMES FOR PERIOD OF RECORD.--Maximum discharge, 1,710 £t3/s (48.4 m3/s) Jyne 17, 1953, yg%ge height, 5.60 ft

(1.707 m) backwater from aquatic vegetation; minimum, 0.70 ft
1.28 £t (0.390 m), result of regulation.

/s (0.020 m>/s) Aug. 5, 1970, gage height,

EXTREMES FOR CURRENT YEAR.--Maximum discharge, 1,110 ft3/s (31.4 m3/s) Apr. 17, gage height, 4.11 ft (1.253 m);

minimum, 16 £t3/s (0.45 m>/s) Oct. 18, gage height, 1.81 ft (0.552 m), result of regulation.

OISCHARGE, IN CUBIC FEET PER SECOND, WATER YEAR OCTOBER 1978 T0 SEFTEMBEh 1979
MEAN VALUES

DAY ocTt NOV DEC JAN FEB MAR APR MAY JUN uL AUG SEP
1 195 129 109 104 95 - 206 507 841 972 | 903 832 690
2 193 125 110 103 95 202 530 1000 957 ' 903 825 680
3 194 118 110 103 94 201 444 985 - 959  po3 820 677
4 191 116 108 103 94 199 154 980 957 | B97 816 645
5 191 117 106 103 93 193 50 968 963 L 915 810 623
1
6 150 107 107 100 94 201 174 965 963 | b2z 760 618
7 113 100 107 100 94 210 355 959 955 915 737 601
8 114 97 107 100 94 210 465 961 941 908 709 587
9 113 94 104 100 103 210 288 963 929 400 693 582
10 113 92 . 101 100 114 205 s1 959 910 699 695 581
11 113 93 101 97 114 195 62 965 902 912 696 582
12 113 92 102 97 114 200 64 964 a98 906 696 576
13 113 91 103 97 114 200 62 968 879 I 895 697 576
14 113 - 92 103 97 114 195 64 949 888 b8 8 695 576
15 114 106 102 97 114 181 191 977 896 872 666 S67
16 115 121 103 97 114 182 450 972 899 72 645 565
17 141 120 102 97 125 203 - 83) 969 892 b86 645 537
18 103 120 100 97 135 300 1110 968 886 b9 1 ean 509
19 155 121 100 97 135 295 1100 960 881 b9 1 645 s11
20 153 117 103 97 154 312 1100 959 897 97 647 s11
21 153 113 103 97 154 341 1090 952 909 100 656 S1t
22 152 113 103 97 162 405 1090 960 922 05 656 503
23 141 113 103 97 225 469 1090 965 915 10 615 502
24 140 112 102 - 95 207 - 469 1050 973 909 10 664 480
25 140 110 101 95 180 a49 1070 979 909 03 663 460
26 - 134 110 103 98 175 435 1060 986 903 1720 665 asy
27 . 137 111 104 . 97 192 423 1050 998 903 1122 687 as?
28 137 L110 103 95 210 418 1080 1000 915 125 708 4s?
29 137 107 103 97 -—- a16 1030 1020 909 126 688 as7
30 130 107 103 95 ——- 488 1010 1040 909 191 692 as?
31 126 -— 105 95 - 519 - 1040 --- 837 693 -——-
ToTAL 4327 3272 3221 3044 3708 9172 18628 30145 27527 24924 21756 16529
MEAN 140 109 104 98.2 132 296 621 972 918 804 702 551
MAX 195 129 110 104 225 519 1110 1080 972 922 832 690
MIN 103 91 100 95 93 181 50 841 879 486 615 ast
AC-FT 8580 6490 6390 6040 7350 18190 36950 59790  S8600 49440 43150 32790
CAL YR 1978 TOTAL 130005 MEAN 356 MAX 984 MIN 23  AC=FT 257900
WIR YR 1979 TOTAL 166253 MEAN 455 MAX 1110 MIN S0  AC-FT 329800




RED RIVER OF THE NORTH BASIN

05050000 BOIS DE SIOUX RIVER NEAR WHITE ROCK, SD

65

LOCATION.--Lat 45°51'45", long 96°34'25", in SW 1/4 SW 1/4 sec.27, T.128 N., R.47 W., Roberts County, Hydrologic
Unit 09020101, on Sisseton Indian Reservation, on left bank Just downstream from Big Slough Outlet, 300 ft
(91 m) downstream from White Rock Dam, 4 mi (6 km) south of White Rock, and 5 mi (8 km) northwest of Wheaton,

MN.
DRAINAGE AREA.--1,160 mi2 (3,004 km2), approximately.
PERIOD OF RECORD.--October 1941 to current year.
GAGE.--Water-stagé recorder.

Engineers).

REMARKS. ~-Records fair.

Flow regulated by Lake Traverse-Bolse de Sioux Flo
project (available capacity for flood control, 137,000 acre-ft or 169 hm

Prior to Jan. 14, 1943, nonrecording gage at same site at datum 0.11 £t (0.03 m) lower.
15, 1943, to Sept. 30, 1963, water-stage recorder at same site at datum 0.11 ft (0.03 m) lower.

Datum of gage i1s 960.00 ft (292.608 m), adjustment of 1912 (levels by Corps of
Jan.

g? Control and Water Conservation .

AVERAGE DISCHARGE.--38_years, 81.6 rt3/s (2.311 m3/s), 59,120 acrezft/yr (72.9 nm3/yr); median of yearly mean

discharges, 54.0 £t3/s (1.529 m3/s), 39,120 acre-ft/yr (48.3 hm3/yr).

EXTREMES FOR PERIOD OF RECORD.--Maximum discharge, 3,770 ft3/s (107 m3/s), occurred during period Apr. 19-21,

1969, gage height, 15.07 £t (4.593 m), from floodmark; no flow at times in most years.

EXTREMES FOR CURRENT YEAR.--Maximum discharge, 1,030 £t3/s (29.2 m3/s) May 4, gage height, 10.15 ft (3.094 m);

no flow for many days.

DISCHARGE, IN CUBIC FEET PER SECOND, WATER YEAR OCTOBER 1978 TO SEPTEMBER 1979

MEAN VALUES .

DAY ocy NOV DEC JAN FEB MAR APR
1 3.4 2.4 2.0 1.3 «09 »00 4.2
2 2.1 2.0 2.0 1.2 .02 .00 9,0
3 2.4 1.8 2.0 1.1 .00 00 12
4 3.4 3.8 2,0 «94 .00 <00 15 _
S 1.7 1.6 2.0 -87 .00 «00 18
6 2.0 1.7 2,0 «80° «00 «00 20
7 2.6 1.7 2.0 76 «00 00 23
8 5.8 1.6 2.0 70 «00 «00 26
9 3,2 .92 2,0 «65 «00 00 29
10 4.2 «85 2.0 .64 .00 .00 33
11 4,5 96 2.0 6l «00 «00 47
12 3,4 1.4 2.0 .64 <00 00 60
13 3.4 2.6 2.0 «63 .00 .00 68
14 3.9 2.1 2,0 .63 «00 00 72
15 2.8 2.1 2.0 «63 «00 01 80
16 4.8 2.1 2.0 .63 «00 .03 ~ 88
17 . 4.1 2.1 2.1 63 .00 .08 99
18 2.7 2.1 2.1 «63 «00 .20 110
19 3.7 2ol 2.1 62 «00 .29 120
20 4,1 2.1 2.1 62 <00 +50 180
21 3,2 240 2.1 62 «00 «80 240
22 2.0 2.0 2,1 .61 +00 1.5 260
23 Se3 2.0 2.0 «58 +00 2.0 332
24 4.8 2.0 1.9 .52 «00 2.2 485
25 1.8 2.0 1.8 47 00 2.4 612
26 2.7 2.0 1.7 42 +00 2.6 746
27 2.4 2.0 1.6 «37 «00 2.8 770
28 2.9 2.0 1.6 .32 «00 3.0 757
29 5.0 2.0 1.5 27 wew 3.1 758
30 2.9 2.0 i.5 .22 .- 3.3 773
31 2.4 cn= 1.4 .18 - 3.7 Ll
TOTAL 103.6 58,03 59.6 19.84 .11 28,51 6846.2
MEAN 3.34 1.93 1.92 64 004 .92 228
MAX 5.8 3.8 2.1 1.3 09 3.7 773
MIN 1.7 «85 1.4 .18 .00 «00 4.2
AC=FT 20 115 118 39 .2 ST 13580
CAL YR 1978 TOTAL 73715.83 MEAN 202 MAX 923  MIN AC=FT
WTR YR 1979 TOTAL 70601,42 MEAN 193 MAX 1020 MIN .00 AC=FT

TMAY

857
917
992
1020
1010

1010
1000
997
995
990

985
975
967
959
949

930
940
936
929
925

918
917
909
902
893

890
882
874
871
873
864

29076
938
1020
857
57670

146200
140000

JUN

863
858
854
850
812

824
817
808
806
801

754
733
727
723
610

506
501
421
348
395

492
590
644
694
729

754
745
742
736
729

20866
696
863
348

41390

JuL

716
722
756
746
728

715
700
679
468
150

120
119
169
225
228

222
218
214
212
211

210
209
213
216
163

121
123
126
137
139
128

10103
326
756
119

20040

AuG

119
119
120
119
116

111
114
113
114
114

113
112
114
114
112

109
109
111
111
111

110
112
112
110
110

111

S0
42

38

3198
103
120

38

. 6340

SEP

48
«00
00

«00
«0S
.00
«00
«00

«00
«00
«00
«00
«00

«00
«00
<00
«00
00

«00
«00
«00
«00
«00

242,53
8,08
39

«00
481



66’ RED RIVER OF THE NORTH BASIN
05051500 RED RIVER OF THE NORTH AT WAHPETON, ND

LOCATION. --Lat 46°15'55", long 96°35'40", in NE% sec.8, T.132 N., R.47 W., Richland County, Hydrologic
Unit 09020104, on left bank in Wahpeton, 800 ft (240 m) downstream from confluence of Bois de Sioux and
Otter Tail Rivers, and at mile 548.6 (882.7 km).

DRAINAGE AREA.--4,010 mi? (10,390 km?), approximately.

PERIOD OF RECORD.--April. 1942 to current year. Gage-height records collected in this vicinity since 1917 are
contained- in reports of the U.S. Weather Bureau.
GAGE.--Water-stage recorder and concrete and wooden dam. Datum.of gage is 942.97 ft (28 .417 m) National
Geodetic Vertical Datum of 1929, Prior to Aug. 6, 1943, U.S. Weather Bureau nonrecordihg gage 800 ft
(240 m) upstream, converted to present datum. Aug. 6, 1943, to Oct. 27, 1950, nonrecdrding gage at
present site and datum.
|
N
REMARKS.-jkecords'good. Flow regulated by Orwell Reservoir, capacity, 14,100 acre-ft (17.4 hm®) at
elevation 1,070 ft (§26.136 m) National Geodetic Vertical Datum of 1929, adjustment of 1912;
Lake Traverse, capacity, 137,000 acre-ft (169 hm?), available for flood control; numerious other
controlled lakes and ponds, and several powerplants.
AVERAGE DISCHARGE.--36 years (1943-79), 538 ft3/s (15.24 m3/s), 389,800 acre-ft/yr (481 hm?/yr); median of
yearly mean discharges, 500 ft3/s (14.2 m3/s), 362,000 acre-ft/yr (446 hm3/yr).

EXTREMES FOR PERIOD OF RECORD.--Maximum discharge, 9,200 ft3/s (261 m3/s) Apr. 10, 1969, gage height,
16.34 ft (4.980 m); minimum daily, 1.7 ft3/s (0.048 m3/s) Aug. 28 to Sept. 5, 9, 10, 1976; minimum observed
gage height, 0.63 ft (0.192 m) Aug. 29, 1976.

EXTREMES OUTSIDE PERIOD OF RECORD.--A stage of 17.0 ft (5.182 m), discharge, 10,500 £t3/s (297 m3/s)
occurred in the spring of 1897 and has not been exceeded since.

|
EXTREMES FOR CURRENT YEAR.--Maximum discharge, 75050 £t3/s (200 m*/s) Apr. 14, gage height, 15.44 ft
(4.706 m), backwater from ice; minimum, 85 ft°/s (2.41 m%/s) Oct. 11, gage height, 3.16 ft (0.963 m).

DISCHARGE, IN CUBIC FEET PER SECOND, WATER YEAR OCTOBER 1978 TO SEPTEMBER| 1979

"MEAN VALUES : ‘

DAY ocTy NQV DEC JAN FEB MAR APR MAY JUN JuL AUG SEP
i
1 213 136 120 10S 100 160 620 1930 1900 1740 980 742
2 206 134 120 105 100 180 660 1880 1880 '+ 1700 980 742
3 205 -134 120 105 100 230 800 1930 1840 1720 973 74e
4 204 136 120 105 100 240 1000 2050 1820 1800 973 734
S 200 126 120 105 100 250 1500 2150 1810 1800 959 714
6 203 125 120 105 102 250 1450 2160 1790 | 1740 942 678
7 179 121 120 - 10S 105 250 1360 2150 1760 1720 912 674
8 113 109 120 105 105 250 1380 2120 1740 1690 861 662
9 91 108 120 105 105 250 1500 2090 1720 1670 834 642
10 90 119 120 ° 105 105 260 2000 2040 1700 r 1520 808 634
11 88 114 120 105 108 270 2800 2050 1680 | 1080 805 626
12 90 126 120 105 110 270 4140 2050 1600 98S 799 622
13 94 114 120 105 1t2 250 6230 2040 1600 1060 813 614
14 97 103 120 105 105 250 7000 1980 1570 1100 807 610 -
15 100 102 120 105 100 240 6830 1950 1540 1120 804 610
16 103 - 100 120 105 100 240 6180 1940 1470 I 1120 796 602
17 99 100 120 105 100 260 5560 1940 1390 " 1080 769 594
18 126 100 120 105 100 270 S510 1930 1350 , 975 761 578
19 117 100 120 105 100 280 6640 1930 1330 940 758 546
20 134 100 105 105 100 270 5980 1920 1630 935 764 538
21 155 109 105 105 100 250 5250 1920 2380 935 7172 s42
22 158 120 105 10S 100 360 4480 1920 2560 935 781 sS4
23 164 125 105 105 100 360 3580 1920 2290 980 782 538
24 157 125 105 105 100 400 2670 1920 - 1990 1010 746 S14
25 148 125 105 103 100 450 2200 1920 1830 980 762 486
26 151 125 105 103 100 4890 2040 1910 1750 980 774 502
27 14s - 125 105 102 100 520 2040 1910 1730 922 778 490
28 144 125 105 100 120 560 2010 1910 1720 | 898 790 498
29 145 125 105 100 === 580 1970 1910 1740 890 786 S06
30 134 125 105 100 .- 580 1960 1910 1780 935S 754 S06
31 140 - 105 100 ==, 600 - 1910 —-—— 940 754 -
TOTAL 4393 3536 3540 3228 2877 10060 97340 61290 52890 37900 25577 18028
MEAN 142 To118 114 104 103 325 3245 1977 1763 1223 825 601
MAX 213 136 120 105 120 600 7000 2160 2560 1800 980 742
MIN 88 100 10S 100 100 160 620 1880 1330 890 746 486
AC=FT 8710 7010 7020 6400 S710 19950 193100 121600 104900 75170 50730 35760
CAL YR 1978 TOTAL 314959.6 MEAN 863 MAX 6190 MIN 9.6 AC=FT 624700
wTR YR 1979 TOTAL 320659.0 MEAN 879 mMAX 7000 MIN 88 AC=FT 636000
|
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05051522 RED RIVER OF THE NORTH AT HICKSON, ND

LOCATION. --Lat 46°39'35", long 96°47'44", in SW% sec.19, T.137 N., R.48 W., Clay County, MN, Hydrologic Unit

09020104, on right bank 60 ft (18 m) downstream from bridge on township road, and 1 mi (2 km) southeast

of Hickson, ND.
DRAINAGE AREA.--4,300 mi? (11,100 km?), approximately.

WATER-DISCHARGE RECORDS

PERIOD OF RECORD.--October 1975 to current year.

GAGE.--Water-stage recorder and concrete control. Datum of gage is 877.06 ft (267.3 m) National Geodetic
Vertical Datum of 1929.

REMARKS. - -Records fair. Flow regulated by Orwell Reservoir, capacity, 14,100 acre-ft (17.4 hm?) at elevation
1,070 ft (326.136 m) National Geodetic Vertical Datum of 1929, adjustment of 1912; Lake Traverse, capacity,
137,000 acre-ft (169 hm*®), available for flood control; numerous other controlled lakes and ponds; and
several powerplants.

EXTREMES FOR PERIOD OF RECORD.--Maximum discharge, 9,600 ft3/s (272 m3/s) Apr. 18, 1979, gage height,
33.03 ft (10.068 m); no flow Oct. 26, 1976 to Jan. 9, 1977.

EXTREMES FOR CURRENT YEAR.--Maximum discharge, 9,600 ft®/s (272 m?/s) Apr. 18, gage height, 33.03 £t (10.068 m);
minimum daily, 97 ft3/s (2.75 m3/s) Oct. 12, 13.

DISCHARGE, IN CUBIC FEET PER SECOND, WATER YEAR OCTOBER 1978 TO SEPTEMBER 1979

MEAN VALUES

DAy oey NOV DEC JAN FEQ MAR APR MAY JUN JuL AUG SEP
1 222 130 125 105 100 120 58y 2270 1870 1780 1110 760

e ce0 128 122 105 10v 160 590 2160 1860 1770 1060 752

3 2u8 128 120 105 100 230 610 207y 1850 1750 1060 744

4 204 128 120 105 100 23¢ 730 1960 1830 1750 1040 748

S 200 15 120 105 100 220 1000 2040 1800 1770 1040 740

6 196 124 120 105 100 230 1250 2130 1790 1810 1030 732

7 192 124 120 105 100 240 1530 2210 1760 1790 988 696

8 200 124 120 105 102 240 1520 223v 1730 1750 964 684

9 188 124 120 105 105 250 1390 2220 1710 1720 916 684
10 136 124 120 105 105 25¢ 1350 2180 1710 1690 888 660
11 108 124 120 105 1vS 250 1670 2130 1700 1600 852 652
12 97 120 120 105 105 260 2390 2080 1680 1360 845 632
13 97 teu 120 105 108 270 3360 2060 1650 1240 840 620
14 100 115 12v 105 11v 250 4450 2040 1590 1110 832 616
15 100 110 120 105 110 250 5830 2019 1550 1120 832 6l6
16 1u8 105 120 105 105 255 7420 1980 152¢ 1140 824 616
17 104 10e 120 105 100 260 9000 196y 1480 1140 818 620
18 108 100 120 1as 100 26l 9550 1950 1400 1130 796 600
19 120 100 120 105 100 270 9160 1940 1360 1030 772 584
2u 124 109 120 105 100 289 8610 1940 1360 992 768 564
21 132 1ov 120 105 100 300 7980 1920 1430 980 764 544
22 . 128 11v 105 1u5 100 320 7720 1910 1910 980 788 5490
23 140 120 © 105 105 100 380 6380 19190 2380 980 868 540
24 1ay 12¢ 10S 105 100 420 5640 1910 2470 1030 900 S40
25 144 125 105 165 100 440 4750 1900 2270 1080 832 5490
26 144 125 105 105 100 450 4030 1890 2010 1080 780 496
27 140 125 1us tou 100 460 324y 1880 1830 1060 784 496
28 . 13e 12s 105 103 100 500 2750 1870 1770 996 788 492
29 13n 1es 105 102 LEL) 540 2540 1880 1760 1000 732 492
30 124 125 105 100 ——— 580 238u 1890 1760 1010 788 492
31 132 - 105 100 - 580 —— 1880 - 1140 776 -
TUTAL 4536 . 3557 3577 3239 2855 9745 119400 62400 52790 40778 27135 18492
MEAN 146 119 115 104 1ve 314 3980 2013 1760 1315 875 616
MAX 222 130 125 10% 110 580 9550 2270 2470 1810 1110 760
MIM 97 160 105 100 100 120 580 1870 1360 980 764 492
AL=F 9000 T060 7090 6420 S660 19330 236800 123800 104700 80880 53820 36680

CAL YR 1978 TUTAL 331482 MEAN 9UB MAX 8920 MIN 37 AC=-FT 657500
WIR Yk 1979 TUTAL 348504 MEAN 955 MAX 9550 MIN 97 AC-FT b91300
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05051522 RED RIVER OF THE NORTH NEAR HICKSON, ND--Continued

WATER-QUALITY RECORDS
PERIOD OF RECORD.--Water years 1975 to current year.
PERIOD OF DAILY RECORD.-- :
SPECIFIC CONDUCTANCE: October 1975 to current year.
WATER TEMPERATURES: October 1975 to current year.
REMARKS. --No record Sept. 1-30.

EXTREMES FOR PERIOD OF DAILY RECORD.--

SPECIFIC CONDUCTANCE: Maximum daily, 1,900 micromhos Jan. 27, 1977; minimum daily, 190 mlicromhos Mar.
WATER TEMPERATURES: Maximum daily, 30°C July 23, 1977; minimum daily, 0.0°C on many days| during winter months.

EXTREMES FOR CURRENT YEAR.--

SPECIFIC CONDUCTANCE: Maximum daily, 800 micromhos Feb. 26; minimum daily, 220 micromhos| Apr.
WATER TEMPERATURES: Maximum observed, 26.5°C July 12, 21, 24; minimum daily, 0.0°C on mapy days during winter

months.
WATER QUALITY DATA, WATER YEAR OCTOBER 1978 TO SEPTEMBER 1979
SPE~
CIFIC
STREAM= LUN~ CULUR HAKU =
FLOW, ULULT= (PLAT = TuR= UXYGEN, NESS
INSTAN~ ANCE PH TEMPER= 1INUM= 8iv= VIS~ (Mb/L
TiMe TANEUUS  (mICRU- ATURE CUBALT 1Ty SULVED AS
DATE (CFS) MHUS) (unlid)  (WEL C) uniTs) (NTU) (MG/L) CACU3)
(0V061)  (UU095)  (0usvu)  (Vu0ly)  (0UUB0)  (VULTo) (V0300) (V09V0)
ocr
2640 1230 143 541 8.5 7.5 20 7.9 9.1 210
DEC
Uleoo 1445 125 T5v d.1 '] ) 2] 6.8 300
19+ 1200 121 620 8.0 ol 7 1.9 11.6 390
JAN
25,4 1600 107 690 7.8 - K] 3.0 10.4 370
MAK :
09,00 1245 250 61v 7.7 - 24 2.6 b 290
- T 1v3e s80 5240 80 5 12 3.5 8.8 260
APR
16400 1745 7849 350 - 1.0 . - - -
2Vees 1400 8580 390 7.6 6.5 9u 66 i1.4 170
22e0e 2vils 689y 445 - 10.0 - - - -
2beee 1340 3849 520 - 10.5 - - -- -
May
LR 1745 2119 Y1 - 840 .- - - -
Jun
070 1030 1770 580 8.3 19.0 2V 35 6.6 27¢
28.eee 1930 1770 - - 22.5 - .- .- -
29... 1930 1/8v [LY-31] B.2 22.5 35 a2 6,6 280
AUG
Vlieew luty 1179 495 8.2 23.5 520 2e0 6.4 -2-1]
SEP
05¢40 1240 743 413 d.4 2245 20 56 7.6 <200
MALNE= SuLluM  FUTAS~ chLU- FLUU=
Slum, SUDIumM, AD= SIuM, ALKA=- SULFATE RIVE, RIVE,
DIS=- RIS~ SUKRP= DI~ Liwliy VIS~ DIS~ IS~
SuLveD Sulveu TLUN SuLvew (M6 /L SULVED SULVED SULVEL
(Ms/L (Mu/L sublum RATLU (M6/L° AS (MG/L (MG/L (M6/L
DATE AS Mu) AS NA)  PERCENT AS K) CACU3) AS SU4) AS CL) AS F)
(V0925)  (00930) (UU93I2) (VL931)  (V0935) (0V4L0) (0U945) L00940) (00950)
ucr
2bese 35 14 10 .4 5.2 230 59 7.9 o2
OkC
Ulees 39 16 10 4 5.7 26t 56 9.5 .2
19.ee 8 15 10 4 S.2 270 58 9.2 ol
JAN
2544, 4o 17 9 o4 5.5 310 54 i2 .2
MAR
V9.. 36 16 10 .4 6.0 270 46 9.7 .2
23, 31 16 11 o4 S.2 230 40 15 .2
APR
16ave - - - - - - - - -
20aee 16 7.6 9 3 6.3 76 9u 4.8 4
- - - - - - - - - -
Chasns - - - - - - - - -
MAY
V2e.. -- -~ -- -- -- -- - - --
Jun
['h 33 19 13 S 6.8 170 13v 9.4 2
284¢0n -- - - - - - - - -
2% .0 35 el 14 6 6.3 180 140 9.4 .2
AUG '
Oleee 27 11 17 .3 4.7 17v 59 5.5 .2
SEP
USeee cb 9.0 9 3 3.8 190 33 5.0 o2

HARD=-
wWESY,
NUNCAR~

BUNATE

100

-

96

12,

CALCIUM
VIS~
SOLVED
(Mb/L
AS CA)

. (V0915)

51

57
58

71
S8
54

41

36

SULIDS,
RESIDUE
AT 180
DEG. C

VIS~
SOLVED
(MG/L)
(Tv30w)

332

366
377

408

368
313

249

396
415
e87

251

28, 1978.



05051522 RED RIVER OF THE NORTH NEAR HICKSON, ND--Continued
S0LL1DS, NLTRU= NLTRU=
SuM UF SULIus, SuLlibs, WITRU= GEN, NiTRU=  WITRU= Gk, AM=
CONDT = vis= VIs= GEN, NU2+NU3 GEN, GEN, MUNIA ¢+  NITRU= NI
TUENTS, SULVEU  SULVEL NU2+nU3 D1S=  AMMUNLA URGANIC URGANIC GEN, 6
DiS~- (1UNS (l1uns TUTAL SOLVED TUTAL TUTAL TUlAL TOTAL 1)
SULVED PER PER (MG /L (MG/L (MG/L (MG/L (M6/L (MG/L (M
DATE (MG/L) AC=FT) DAY) AS W) AS N) AS W) AS N) Ad W) AS N) AS
(70s501)  (70303) (70302) (0U630) (L0631) (00610) (V06LS) (V0625) (V06ULY) (71
ucTY
Cbeen - +45 128 01 «00 U3 .78 o719 80
DEC
Olees - 30 124 «02 .20 U1 67 68 0
194 354 951 123 04 04 U1 «T0 71 75
JAn
2Sess 413 55 118 o34 o34 b0 74 1.4 1e7
MAR
V9.4 352 -1 248 -0t 02 <30 1.0 1.3 1.3
23.0s 319 o83 321 .60 .64 <49 71 1.2 1.8
APR
16... - -- -- - -- -- -- -- --
20... 236 .34 5770 2.3 2.2 -3 1.1 1.4 3.7 1
224ee -- - - -- -- .- - -- --
26440 - - -- - -- e - -- --
MAY
U2ese - - - - - - - - -
JUN
DTeee 361 «54 1890 47 w07 «05 1.2 1.2 1.7
eBe.s - -- .- - - == - -- el
2900 308 » 56 1990 25 .27 «03 1.2 1.2 1.5
AUG
Olaee 2712 «39 907 25 <24 03 1.5 1.5 1.8
SEP
VSeee 237 «34 S0e2 «03 202 02 +98 1.0 1.0
. PHUS=
PHUS = PHUS= PRURUS, PHUS= ALUM=
PHUS=  PHORUS, PHORUS, HYDRU= PHURUS, INUM, ARSENIC BARIUM, BURON,
PHATE, VIS= URTHU, LYZABLE URGANIC VIS= DIS= VIS~ VIS~
TurAL SOLVED TOTAL TOTAL TUIAL’ SULVED  SULVEL SOLVED SULVED
(MG7L (Mo/L (MG7L (ML /L (MG/L (Lu/L (us/L (uG/L (uG/L
DATE AS PU4) AS P) AS P) AS P) AS P) AS AL) AS AS) AS BA) AS B)
(00650)  (00666) (70507) (00669) (0us70) (v1106) (01000) (0100S) (01020)
ucrt
26,44 -- +05 <06 .01 .03 20 3 80 100
DEC
() - .11 .06 .00 .02 - -- -- 110
19,00 -- «U5 .03 .01 <03 - - -- 120
JAN
294, -- .17 .17 .02 .00 - -- - 9y
MAR
09,.. -- .03 .04 -- -- - - - 110
23aas - .19 .18 <02 W02 - - - 90
APR
16c0e -- - - - -- - - - -
{29 1.2 .28 .27 <09 .03 0 S 40 80
-T2 - - - - - .- - - -
2bsoe - - - - - - - .- -
MAY
02... -- -- - -- - - .- .- --
Jun
[} R v18 +08 W06 L0868 .08 - - .- 100
28..4 -- - - - - .- - .- -
2%, 37 13 .12 12 .07 .- - - 100
AUG
01e0e 43 o145 .14 .01 .04 - - .. 70
SEP
0Sese «18 «09 1Y 204 04 0 3 80 70

RED RIVER OF THE NORTH BASIN

TRU= PHOS~
En, PHORUS,
TAL TUTAL
G/L (MG/L
NO3) AS P)
887) (00e665)

CADMIUM
DIs~
SOLVED
(ue/L
AS CD)
(01025)

<1
-

<1

10

05
.07

019

%]
.22

-39

.18

o33
«16

69



70

VATE

ucerT
26c00
VEC
Oleee
1%9...
JAN
5.
MAR
09,00
23...
APK
2laee
JUN
07...
29440
AUG
[
SEP
05...

054

CHRU=
MIuM,

DIS=

SULVED
/L
AS CR)
(U1v3u)

30

STRUN=
TiUm,
0iS~

© SULVED

(uG/sL

AS SK)

(01080)

190

<10

oot ,
TOTAL
(UG/L)
(39365)

-

000
«00

CUBALT,
D1S=-
SULVED
(Ub/L
A3 CUL)
(461035)

<1

<3

VANA=
DiuM,
vis=-
SuLvkD
(uGsL
AS V)
(01085)

0

<1,0

DOf,
TuTAL
(u6/sL)

(39370)

« 00

-

00

<00

CUPPER,
Ul§e~
SULVED
(VL/L
AS CuU)
(v1040)

SULVED
(Us/L
AS In)
(U1090)

<3

140

vi-
AZ1INON,
1O)AL
(us/L)
(39570)

«00

-

RED RIVER OF THE NORTH BASIN

LrUN,
Vis~
Sutvku
(us/L
AS FE)
(01046)

2v

<1V

CARBUN,
URbANIL
Dis-
SULVED
(Me/L
AS L)
(Vved1l)

0I-
ELDRIN
TUTAL
(uG/L)

(39380)

00

--

LEAU,
Dils~
SULVED
(Vb/sL
AS PB)
(01049)

CARBUN,
URGANIC
SuUd=
PENDED
TUTAL
(MG/L
AS C)

(V0B89).

.9

b

tNOU=

SuLFAN,
Tuiat
(6/L)

(39388)

00

00

Llinium
Uls-
SULVED
(/L
AS L1)
(01139)

2av

CYAnNIDE
TUTAL
(MG/L
AS CN)

(v0720)

Y

ENDRLN,
TUTAL
(wesL)

(39390)

00

MANBDA=
NESE,
DIS=
SULVED
(ubsL
AS M)
(V1056)

30

PHENULS

UG/L)
(32730)

EVHIUN,
TOTAL
(uesL)

(39398)

MERCUKRY
visS=-
SULVED
(WG/L
AS HG)
(71890)

.0

11

rCB,

TUTAL
(/L)
(39516)

.0

HEP [A=
CHLUR,
TOTAL
(u6/LJ
(39410)

00

05051522 RED RIVER OF THE NORTH NEAR HICKSON, ND--Continued

MULYB=
vENDM,
VIS~
SULVED
(uG/L
AS Mu)
(Gloeuy

<iv

<10

ALURIN,
Tut1AaL
(u6/L)

(39330)

<00

<00

HEP TA=
LHLUK
EPUNIVE
TUTAL
(uGsL)
(39420)

1Y

LU0

<00

NICKEL,
‘013'
SuLvEy

CjuG/sL
5 N1}
1u65)

P

-
-

n

CHLUK=
UANE,
Turac
(we/sL)
(39350)

. oV

i -

|-

i -
t o
|

U

Y

LINDANE
FUTAL
uG/sL}
§ CEY TN

00

SELE=~
NIum,
VIS~
SULVED
(UL/L
AS St)
(v1145)

VoL,
TUI1AL
tue/sL)

(39360)

LY

U

$U0

-
-

Ul

MALA=
THiUN,
TOTAL
(be/sL)
(39530)

U0

U0



RED RIVER OF THE NORTH BASIN
05051522 RED RIVER OF THE NORTH NEAR HICKSON, ND--Continued

NAPH=
THA=
METH= METHYL  MEIAYL  LENES,
UXY= PARA~ IRI= PULY~ PARA= PER= Tux= TuTAL
CHLUK, THIuN, THLUN, CHLUR, MIREX, Infun, fHANE APRHENE, IRl= 2,4=0, 244,51
TulaL TuTAL fuiAL TuTAw TulaL TuTAL TUTAL TOTAL THIUN TuTaL TuTAL
CAIE (Ub/L) (u6sL) (Ub/sL) (ub/L) (uG/sL) (uG/L) (uGse) (usrL) LubsL) (w6/L) wese)
(39480)  (39600) (39790) (39250) (39755) (39540) (390354) (39400) (39780) (39730) (39740)
ucTt
26.es - « 00 .00 .00 00 <00 00 v .00 .02 .00
LEC
Uleoa - - - - -~ .- - - - - -
19¢e, - -n - .- - - - . - - -
JAN
€9 e = [ - . - - - - - -m e
MAR
09.e4 -- -— - - - - - - - - -
23,00 - - - - - - - - - - -
APR
2Uase - 00U .00 - .00 L 0U .00 9 U0 L] T
{- Y™ - m - - - - - - - - -
JUN
07,400 - 00 w00 - 00 ) W00 0 .00 .06 00
28.0e - - - - - - m- - - - -
AUG
O0l.es - - - - - - - - - .19 «090
SEP
05¢ee «00 W00 .00 - 200 «00 .00 v .00 v W00
SEul=~ SEV, Stb, sel, SkU. ° Sku, SEL. Skv, SED.
MENT SUSP, suse, SUSP, SuSP., SusP, SusP, SUSP, SuSk,
SEDI= [PET] FaLL FALL S1EVE S1EVE 39273 SIEVE SIEVE SItVE
MENT, CHARGE, 0fam, 01aM, DIAM, vlAM, UlAM, VIAM, vIAmM, ULAM,
SILVEX, Sus= SUS= % FINER X FINER X% FINER X% FINER % FINENW & FINEx X% FINER % FINER
TOTAL PENOED PENDED THAN THAN THAN THAN THAN THAN THAN THAN
DATE LuesL) (MG/L)  (T/UAY) ,L004 MM 016 MM 062 MM .1295 MM  ,250 MM ,500 MM 1,00 MM 2,00 MM
(39760) (80154) (80155) (70338) (7034u) (70331) . (70332} (70333) (70334) (7u335) (7us36)
ocT
26,00 .00 2e 8.5 -~ - .- -- - .- -- --
LEC
Ulees - 8 2.7 - - - - - - - -
19,.. .- 6 2.0 .- - - -n - - - -
JAN
- T - 3 87 -~ e - - - - - -
MAR
09.., - 4 - - - - - - .= -
€3,.0 - 4 4.1 - LY - - - - - -
APR
204es .00 108 2500 87 98 10¢ - - - - -
-1 TN - 105 1090 66 91 94 95 98 98 99 100
Jun
07400 .00 124 598 - - - - - - = -
=LA - 139 664 - - - - - - - -
AUG
U1, .00 a7 896 - -- - - - - -- -
SEP
0Seae .00 110 220 . - - . - - - - - -
8ED BEDL BEUV BED BED BED BED BEV BEV BED
MAT, MAT, MAT, MAT, MAY, MAT, MAT. MAT, MAT, MAT,
SIEVE Sikve S1EVE SItvi SIEVE SIEVE SIEVE SIEVE SIEVE SItve
DIAn, DIaMm, DiAM, DIAM, olam, ViAM, VIAM, VIAM, DlAM, ulam,
% FINER X FINER X FINER X FINER X FINEK % FPINER X FINER % FINER % FINER % FINER
THAN THAN THAN THAN THAN THAN THAN THAN THAN THAN

DATE 062 MM ,125 MM ,250 MM 500 MM 1,00 MM 2,00 MM 4,00 MM 8,00 MM 16,0 MM 32,0 MM
(80164) (80165) (80166) (80167) (80168) (80169) (80170) (80171) (B80172) (80173)

ucrY

2640 - - - - - - - - - -
LEC

0leae - - - -- - - - - - -

19,40 - - .- - -~ [ ne - - -
JAN

254 ee - - - - .- - - - - -
MAR

09,40 - - - - - - - - - -

23044 - - .- .- - - - - - -

20400 68 69 72 14 74 80 84 89 93 100
26eee a7 28 29 38 47 65 82 92 100 -

07e0e - - - - - - - - - -

28,.,. - - - - - .- - - - -
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RED RIVER OF THE

SPECIFIC CUNVULTANCE (MLILRUMMUS/CM Al

ucl

4170
47v
46u
450

460
200
900
Suu

S00
480
490
480

Sev
560
600
6uU0
Sel

2950
990
S60
990

540
940
S5e¢
Seu
94y

wov

340
Q4y
36V
24y

25
S6u
950
240
249

48y
950
560
599

600
560
bav

=1-1Y]

580
Sal
65v
700
650V

6en
660
690
Y-}

-

IemPERATURE (UEG. C) UF wATEk,

beC

60U
Suu
Q40
S80

B
bes
650
650

625
625
650
610
650

63y
620
625
600

LYY
590
590

S8

590
610
600
600
650

veC

JARN

61v
[391)
650
CYA-]
65V

oly
7¢e5
10y
10v

650U
To0v
iuv

685

[-2-17)
65y
T1ou
700
690y

700
A"
690
a9y

670
660
65u
650
65V

JAN

[41-)

640
6uo
69y

650

660
6ev
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RED RIVER OF THE NORTH BASIN 73
05054000 RED RIVER OF THE NORTH AT FARGO, ND
LOCATION.--Lat 46°51'40", long 96°47'00", in NW4NE% sec.18, T.139 N., R.48 W., Cass County, Hydrologic Unit
09020104, at city waterplant on 4th St. S. in PFargo, 25 mi (40 km) upstream from mouth of Sheyenne River,
and at mile 453.0 (728.9 km).

DRAINAGE AREA.--6,800 mi? (17,600 km?), approximately.

PERIOD OF RECORD.--May 1901 to current year. Published as "at Moorhead, Minn." 1901. Monthly discharge only
for some periods, published in WSP 1308.
REVISED RECORDS,--WSP 1308: 1902-4, 1906-7, 1910-14, 1916, 1918, 1924. WSP 1388: 1905-6, 1917-20(M),

1935(M), 1938-39(M), 1943,

GAGE.--Water-stage recorder and concrete control. Datum of gage is 861.8 £t (262.68 m) National Geodetic
Vertical Datum of 1929, Oct, 1, 1960, to Sept. 30, 1962, water-stage recorder at present site at datum
5.6 £t (1.71 m) higher. See WSP 1728 or 1913 for history of changes prior to Oct. 1, 1960.

REMARKS. - -Records good. Flow regulated by Orwell Reservoir, capacity, 14,100 acre-ft (17.4 hm?®) at elevation
1,070 ft (326.136 m) National Geodetic Vertical Datum of 1929, adjustment of 1912; Lake Traverse, capacity,
137,000 acre-ft (169 hm®), available for flood control; other controlled lakes and ponds; and.several
powerplants. Some small diversions for municipal supply. Figures of daily discharge do not include
diversions to cities of Fargo and Moorhead and from Sheyenne River.

.AVERAGE DISCHARGE (UNADJUSTEﬁ).--7s years, 559 ft3/s (15.83 m3/s), 405,000 acre;ft/gr (499 hm¥/yr); median
of yearly mean discharges, 440 ft°/s (12.5 m3/s), 319,000 acre-ft/yr (390 hm?/yr). .

EXTREMES FOR PERIOD OF RECORD. --Maximum discharge, 25,300 fts/s (716 m3/s) Apr. 15, 1969, gage height, 37.34 ft
(11.381 m); no flow for many days in each year for period 1932-41, Sept. 30, Oct. 1, 2, 1970, Oct. 10-19, 1976.

EXTREMES OUTSIDE PERIOD OF RECORD,--Flood of Apr. 7, 1897 reached a stage of 39.1 €t (11.92 m) present datum,

discharge, 25,000 f£t3/s (708 m3®/s) at site 1.5 mi (2.4 km) downstream.

EXTREMES FOR CURRENT YEAR.--Maximum discharge, 17,300 £t3/s (490 m®/s) Apr. 19, gage height, 34.93 ft (10.647 m);
minimum daily, 75 £t3/s (2.12 m3/s) Nov. 18-22; minimum gage height, 13.54 ft (4.127 m) Nov. 17.

DISCHARGE, IN CUBIC FEET PER SECOND, WATER YEAR OCTOBER 1978 TO SEPTEMBER 1979

MEAN VALUES

MAY

DAY oeT LoV DEC JAN FEB MAR APR JUN JuL AUG SEP
1 275 144 110 100 90 90 575 3520 2080 1920 1620 819
2 255 146 105 16y 90 110 SS5 3290 2070 1940 1570 799
3 247 14y 100 100 90 160 570 3180 2070 1910 1440 780
4 240 140 100 100 90 240 670 3140 2040 1890 1330 760
5 226 136 100 . 100 95 240 86w 3140 2010 1900 1250 750
6 222 132 160 100 100 240 1200 3150 1990 1920 1210 738
7 217 132 100 100 100 230 1500 3150 1960 1910 1180 721
8 215 125 100 100 95 240 1600 3160 1930 1890 1140 688
9 207 118 100 10y 95 240 1600 3090 1900 1850 1090 682
10 182 121 100 10v 100 250+ 1610 2920 1910 1830 1030 677
11 136 121 10v 100 105 250 1750 2780 1890 1790 973 679
12 108 121 100 100 105 250 2500 2660 1880 1640 48 653
13 101 114 100 100 100 260 3850 257u 1850 1320 913 639
14 97 108 100 100 90 250 5500 2500 1820 1180 901 627
15 94 101 100 100 U 250 1730 244y 1770 (1200 892 623
16 97 8s 100 100 90 250 10600 2390 1730 1220 877 621
17 94 76 100 100 90 250 13800 2350 1710 1240 881 618
18 94 75 100 100 90 240 16500 2300 1660 1240 862 613
19 91 75 160 100 90 240 17200 221¢ 1640 1190 833 604
20 94 75 100 100 v 140 16800 2240 1610 1100 801 595
21 108 75 100 10¢ 90 140 15900 2200 1610 1040 808 578
22 114 75 100 100 90 175 14700 2180 1820 1020 820 S61
23 118 90 100° 100 90 205 13300 2170 2220 1100 862 562
24 136 95 100 100 90 275 12100 2160 2420 1090 979 552
25 140 100 100 95 90 340 10500 2160 2370 1130 987 555
26 148 110 100 90 90 360 8900 2150 2190 1200 900 543
27 148 119 100 9o 9% 360 6900 2140 2020 1280 839 515
28 148 110 100 90 90 390 5400 2110 2070 1390 852 497
29 152 11 160 90 - 450 4450 2120 1960 1320 63 497
30 144 110 100 90 --- 550 3910 2140 1930 1260 865 S04
31 184 .- 100 90 .- 580 --- 2100 .- 1370 857 -
TavaL 4792 367 3115 5035 2605 8245 203030 79870  5B130 45280 31373 19046
ME AN 155 109 100 97.9 95,0 266 6763 2576 1938 1461 1012 635
MAX 275 144 119 106 105 580 17200 3520 2420 1940 1620 819
MIN 91 75 100 90 90 90 555 2100 1610 1020 801 497
AC=FT 9506 6480 61869 602y 5170 16350 402700 158400 115300 89810 62230 37780
(+) 964 959 1026 1028 1144 1124 1024 1060 1208 1220 1180 1260
MEAN* 171 125 117 115 114 284 6785 2593 1958 1481 1031 656
AC-FT* 10460 7440 7210 7050 6310 17470 403700 159500 116500 91030 63410 39040
OBSERVED ADJUSTED
CAL YR 1978 TOTAL 435241  MEAN 1192 MAX 17000 MIN 27 AC-FT 863300 MEAN 1210 AC-FT 875660
WIR YR 1979 TOTAL 461788 MEAN 1265 MAX 17200 MIN 75 AC-FT 916000 MEAN 1283 AC-FT 929120

+ Diversions in acre-feet to cities of Fargo and Moorhead.
* Adjusted for diversions to cities of Fargo and Moorhead.
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RED RIVER OF THE NORTH BASIN

05054020 RED RIVER OF THE NORTH BELOW FARGO, ND
(National stream-quality accounting network station)
(Radiochemical Station)

LOCATION.--Lat 46°55'50", long 96°47'05", in SW4NE% sec.19, T.140 N., R.48 W., Cass County, Hydrologic
Unit 09020104, at bridge on county highway 2 mi (3.2 km) north of North Dakota State University campus in
Fargo, and 12 mi (19 km) above mouth of Sheyenne River.

DRAINAGE AREA.--6,820 mi? (17,660 km?), approximately.

PERIOD OF RECORD.--Water years 1969 to March 1978, July 1978 to current year.

PERIOD OF DAILY RECORD.--

SPECIFIC CONDUCTANCE:
WATER TEMPERATURES:

October 1973 to September 1974, October 1975 to March 1978, July
October 1973 to September 1974, October 1975 to March 1978, July 19

REMARKS. - -Fragmentary records of specific conductance and temperature for October 1974 to

available in the Bismarck District office.

of the North at Fargo, N. Dak., and are unadjusted for treated sewage inflow between sitgs.
in the record were due to malfunctions of the instrument.

Daily measurements of specific conductance and temperature resumed by observer July 197

EXTREMES FOR PERIOD OF DAILY RECORD.--

SPECIFIC CONDUCTANCE:
WATER TEMPERATURES:

EXTREMES FOR CURRENT YEAR.--

SPECIFIC CONDUCTANCE:
WATER TEMPERATURES:

Records of discharge are given for station

Water-quality monitor discon

Maximum, 965 micromhos Oct. 1; minimum, 225 micromhos Apr. 15.
Maximum, 25.5°C July 13, 20-22, 25, 26; minimum, 0.0°C on many days during winter months.

WATER QUALITY DATA, WATER YEAR OCTOBER 1978 TO SEPTEMBER 1979

WATER WUALLIY DATA,

I

|

WATER YEAR UCIUBER 1978 Tu SErTEMBER 1979 !
|

I

i

[

é,

éptember
054000

78 to current year.
to current year.

1975 are
Red River

Interruptions
nued March 1978,
ito current year.

Maximum, 1,220 micromhos Nov. 7, 1976; minimum, 206 micromhos July 4, 1977.
Maximum, 31.5°C July 19, 1977; minimum, 0.0°C on many days during winter months.
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RED RIVER OF THE NORTH BASIN

RED RIVER OF THE NORTH BELOW FARGO, ND--Continued
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RED RIVER OF THE NORTH BASIN

05054020 RED RIVER OF THE NORTH BELOW FARGO, ND--Continued

SPECIFIC CUNDUCTANCE (MICKUMHUS/LM AT 25 UE6. C), WATER YEAR UCTUBER 1978 TU SEPTEMBER 1979
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.05061000 BUFFALO RIVER NEAR HAWLEY, MN

LOCATION.--Lat 46°51'00", long 96°19'45", in NW 1/4 SE 1/4 sec.14, T.139 N., R.45 W., Clay County, Hydrologic
Unit 09020106, near left downstream end of bridge on farm lane, 2 mi (3 km) southwest of Hawley.

DRAINAGE AREA.--322 mi2 (834 km?).

PERIOD OF RECORD.--March 1945 to current year.

REVISED RECORDS.-~WSP 1308: 1945-46(M), 1948(M).

GAGE.--Water-stage recorder. Datum of gage is 1,111.91 ft (338.910 m) National Geodetic Vertical Datum of
1929. Prior to Jan. 29, 1953, nonrecording gage at bridge 1,800 ft (549 m) upstream at datum 3.17 ft
(0.97 m) lower.

REMARKS.--Records good except those for winter period, which are fair.

AVERAGE DISCHARGE.--34 years, 73.8 £t3/s (2.090 m3/s), 53,470 acre~ft/yr (65.9 hm3/yr).

O AR RS SR B I P AT

EXTREMES OUTSIDE PERIOD OF RECORD.--Maximum stage known, about 11.3 ft (3.44 m), present datum, spring of
1921, from information by local resident.

EXTREMES FOR CURRENT YEAR.~--Mgximum discharge, 980 £t3/s (27.8 m3/s) Apr. 17, gage height, 8.67 £t (2.643 m);
minimum, 9.5 £3/s (0.57 m3/5) Sept. 29, gage height. 3.32 £t (1,010 m). et

DISCHARGE, IN CUBIC FEET PER SECOND, WATER YEAR OCTORER 1978 TO SEPTEMBER 1979
MEAN VALUES

DAY ocy NOV DEC JAN . FEB MAR APR MAY JUN JuL AUG SEP
¥ 11 12 14 13 14 14 21 296 91 124 45 18
2 11 12 14 13 14 14 20 276 86 136 41 18
3 11 17 14 13 14 14 20 256 82 193 38 19
4 11 16 14 13 14 14 20 238 80 236 36 19
S 11 15 14 14 14 14 19 231 78 23e 37 17
6 11 13 14 14 14 14 19 233 74 199 45 17
7 12 13 14 14 14 14 20 239 71 180 a4 15
8 11 14 14 14 14 14 22 236 68 164 a4 12
9 11. 14 14 14 14 14 25 226 66 156 42 15
10 11 13 14 14 14 14 33 217 64 148 43 16
11 10 13 13 14 14 14 61 211 61 131 40 15
12 10 13 13 14 14 14 109 205 60 122 42 15
13 11 14 13 14 14 14 188 197 56 113 45 15
14 11 13 13 14 14 14 238 186 52 107 42 15
15 11 14 13 14 14 14 355 180 a9 102 40 14
16 12 13 .13 14 14 14 772 169 S0 97 38 13
17 11 13 13 14 14 15 962 159 45 90 36 12
18 11 13 13 14 14 18 918 154 43 83 32 11
19 11 14 13 14 14 31 890 149 51 76 32 11
20 11 15 13 14 14 28 939 145 63 71 32 11
21 11 15 13 14 14 27 952 141 85 67 30 11
22 10 15 13 14 14 25 882 134 a8 63 30 1
23 12 15 13 14 14 26 815 128 81 64 30 11
24 14 15 13 14 14 28 740 123 73 64 30 11
25 14 15 13 14 14 25 646 116 67 67 32 10
26 14 15 13 14 14 23 559 112 62 65 30 9.8
27 14 15 13 14 14 21 485 109 60 61 28 10
28 13 15 13 14 14 20 412 105 83 58 27 10
29 13 14 13 14 -~ 19 358 98 170 53 25 9.8
30 13 14 13 14 - 25 316 97 134 S4 23 9.9
31 12 ——- 13 14 —— 22 - 96 -~ 50 21 Lt
TOTAL 360 422 a13 430 392 577 118le 5462 2193 3426 1100 401.5
MEAN 11.6 14.1 13.3 13.9 14,0 18.6 394 176 73.1 111 35.5 13.4
MAX 14 17 14 14 14 31 962 296 170 236 45 19
MIN 10 12 13 13 14 14 19 96 43 50 21 9.8
AC=FT 714 837 819 853 . 778 1140 23440 10830 435¢ 6800 2180 796

CAL YR 1978 TOTAL 34917.4 MEAN 95.7 MAX 1930 MIN 9.3 AC~FT 69260
wTR YR 1979 TOTAL 26992.5 MEAN 74,0 MAX 962 MIN 9.8 AC~FT 53540
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78 RED RIVER OF THE NORTH BASIN ‘
05061500 SOUTH BRANCH BUFFALO RIVER AT SABIN, MN

LOCATION.--Lat 46°46'20", long 96°37'40", in SW 1/4 SW 1/l sec.9, T.138 N., R.47 W., Clay County, Hydrologic
Unit 09020106, near center of span on downstream side of highway bridge, 0.3 mi (0.5 km) downstream from
Stony Creek and 1 mi (1.6 km) east of Sabin.

DRAINAGE AREA.--522 mi? (1,351 km2). ‘
I

PERIOD OF RECORD.--March 1945 to current year.

1949 (M) . [
(275.05 m) Nat Jnal Geodetic
Prior to Aug. 17, 1948, Honrecording

REVISED RECORDS.--WSP 1308:

GAGE.--Nonrecording gage and crest-stage gage. Datum of gage is 902.39 ft
Vertical Datum of 1929 (levels by Soil Conservation Service).
gage at site 1 mi (1.6 km) downstream at different datum.

REMARKS.--Records fair except those for winter period, which are poor.

AVERACE DISCHARGE.--34_years, 56.8_ft3/s (1.609 m3/s), 41,150 acre=ft/yr (50.7 hm3/yr); medlan of yearly mean
discharges, 41.8 £t3/s (1.184 m3/s), 30,280 acre-ft/yr (37.3 hm3/yr).

EXTREMES FOR PERIOD OF RECORD.--Maximum discharge, 8,500 rt3/s (241 m3/8) July 2,

1975, gage height, 19.90 ft
(6.066 m); no flow for many days in most years.

,800 £t3/5 (79.3 m3/s) Apr. 14, gage heightl, 15.33 £t (4.673 m)
ft3/s (0.005 m>/s) Feb. 20-28; minimum gage hdight observed, (2.20

OISCHARGE, Iwv CUBIC FEET PER SECOND, WATER YEAR OCTOBER 1978 VO SEPTEM EF 1979
MEAN VALUES

EXTREMES FOR CURRENT YEAR.--Maximum discharge,
(backwater from ice); minimum daily, 0.1
ft (0.975 m) Feb. 27.

DAY ocTy NCV DEC JAN FEB MAR APR MAY JUN JUL AUG SEP
1 2.7 5.0 3.9 .80 42 .19 58 154 27 43 31 5.5
2 2.3 5.3 3.4 .70 40 .19 96 133 25 43 26 4.6
3 2.5 5.0 3.2 .64 .38 .20 257 121 24 75 24 3.7
4 3.1 4,7 2.9 .62 .37 .20 260 109 23 98 22 3.7
5 3.0 4,1 2.8 .60 .34 .20 281 100 20 122 21 3.7
6 2.3 3.7 2.5 .60 .30 .20 302 104 17 132 20 3,2
7 1.6 4,3 2.4 .60 .28 .20 281 109 13 [, 138 18 2.8
8 1.1 4.7 2.2 .58 .24 .20 258 125 12 122 17 2.7
9 .80 4.4 2.1 .58 .23 .21 236 139 12 111 15 2.8
10 .74 4.6 2.0 .58 .22 .22 22t 131 13 | 100 14 3.0
11 .96 4.7 2.0 .58 .21 .22 321 111 13 H 91 13 3.5
12 1.5 4.7 2.0 .58 .21 .24 568 100 16 1 85 12 4.t
13 2.8 a.8 2.0 .58 .20 .24 1340 89 14 73 10 5.2
14 2.9 4.8 1.9 .58 .20 .26 2700 78 10 62 8.6 5.0
15 2.9 4.8 1.9 .58 .20 .28 2440 69 7.0 51 6.5 5.3
10 2.9 4,8 1.8 .58 .20 .30 2100 64 6.0 i a0 4.6 4.t
17 2.9 4.8 1.8 .57 .20 .32 1630 56 5.0 31 4.3 2.9
18 3.0 4.8 1.8 .57 .19 .34 1080 52 3.6 26 3.0 2.2
19 3.2 4,9 1.8 .57 .19 .36 870 st 13 22 1.9 2.4
20 3.5 4.9 1.8 .57 .18 .37 784 s4 4s 18 .80 1.9
21 3.4 4.9 1.8 .57 .18 .39 722 58 51 14 3.0 1.4
22 3.0 4.9 1.7 .57 .18 .52 662 61 aa 14 4.6 1.2
23 3.7 4.9 1.6 .57 .18 3.2 601 56 40 .14 5.5 .91
24 3.8 4.9 - 1.6 .57 .18 8.6 506 52 35 " 18 5.0 .62
25 3.7 4.9 1.6 .57 18 a2 425 47 31 14 4.9 .74
26 4.3 ) 1.6 .57 .18 16 349 43 23 24 4.8 42
217 4.9 4.9 l.o .57 .18 20 302 39 16 22 4.7 .38
28 4.2 4.8 1.6 .56 .18 19 261 35 20 23 7.4 .52
29 4.2 4.7 1.5 .52 . 21 220 31 73 23 8.8 .62
30 4.3 a.s 1.2 S48 — 21 180 32 44 24 7.7 .88
31 4.4 - .88 JHU - 21 - 29 —— 43 6.4 ——
|
TOTAL 91.28 142.1 62.88 18.05 6.60 147.65 20311 2432 697.6 1712 335.50 79.99
MEAN 2.94 4.74 2.03 .58 .24 4.76 677 78.5 23.3 55.2 10,8 2.67
MAX 4.9 5.3 3.9 .80 .42 21 2700 154 73 i34 31 5.5
MIN . 21 3.7 .84 .44 .18 .19 58 29 3.6 . 14 .80 .38
AC=FT 181 282 125 36 15 293 40290 4820 1380 3400 665 159
CAL YK 1978 TOTAL 36740.55 MEAN 101 MAX 3350 MIN .00 72870
WIR YK 1979 TOTAL 26036.05 MEAN  71.3  MAX 2700 MIN .18 51640




RED RIVER OF THE NORTH BASIN 79
05062000 BUFFALO RIVER NEAR DILWORTH, MN
LOCATION.--Lat 46°57'40", long 96°39'40", in SW 1/4 SE 1/4 sec.6, T.140 N., R.47 W., Clay County, Hydrologic
Unit 09020106, on left bank 4.5 mi (7.2 km) southeast of Kragnes, 6.5 mi (10.5 km) northeast of Dilworth,
and 9 mi (14 km) downstream from South Branch.
DRAINAGE AREA.--1,040 mi2 (2,690 km2), approximately.
WATER-DISCHARGE RECORDS
PERIOD OF RECORD.--March 1931 to current year. Mopthly discharge only for some perlods, published in WSP 1308.
REVISED RECORDS.--WSP 1308: 1931(M).

GAGE.--Water-stage recorder. Datum of gage is 878.31 ft (267.709 m) National Geodetic Vertical Datum of 1929
(levels by Corps of Engineers). Prior to Apr. 5, 1937, nonrecording gage at same site and datum.

REMARKS.--Records good except those for winter period, which are fair.
AVERAGE DISCHARGE.--48 years, 131 f£t3/s (3.710 m3/s), 94,910 acre-ft/yr' (117 hm3/yr).

EXTREMES FOR PERIOD OF RECORD.--Maximum discharge, 13,600 £t3/s (385 m3/s) July 2, 1975, gage height, 27.10 ft
(8.260 m); no flow at times in 1936.

EXTREMES FOR CURRENT YEAR.--Mazimum discharge, 4,380 £t3/s (124 m3/s) Apr. 16, gage height, 21.60 £t (6.584 m);
minimum, 5.4 ft°/s (0.153 m?/s) Oct 12; minimum gage height, 2.28 ft (0.695 m) Sept. 29.

DISCHARGE, IN CUBIC FEET PER SECOND, WATER 'YEAR OCTOBER 1978 TO SEPTEMBER 1979
MEAN VALUES

DAY ocT NQV DEC JAN FEB MAR APR MAY JUN JuL AUG SEP
ol 8.0 17 19 17 13 13 29 666 155 313 111 30
2 8.1 17 19 16 13 13 31 595 146 245 95 30
3 S.2 18 19 . 16 13 13 40 531 138 220 81 26
4 9.8 18 19 16 13 | 13 50 484 130 259 72 23
S 10 18 19 16 13 13 70 453 122 297 66 24
6 10 18 19 16 13 13 140 442 116 318 63 24
7 8.5 18 19 16 13 13 160 444 110 312 65 21
8 8.3 18 19 1o 13 .13 175 440 103 302 64 19
9 9.7 19 19 15 13 13 185 425 96 287 61 18
10 1v 19 19 15 13 13 216 413 91 274 59 18
11 9.0 20 19 15 13 13 260 396 88 267 57 17
12 9.4 20 19 15 13 13 330 372 81 240 57 19
13 10 20 18 15 13 13 620 346 77 222 55 19
14 8.8 20 18 14 13 13 920 327 77 209 62 18
15 9.5 20 18 14 13 14 2570 309 75 188 58 17
16 11 20 18 14 13 1S 4350 287 69 168 53 17
17 . 13 20 18 14 13 16 4170 265 65 156 49 16
18 14 20 . 18 13 13 17 3840 244 62 141 49 15
19 - 16 20 18 13 13 19 3240 230 67 127 47 14
20 15 - 20 18 13 13 20 2690 226 91 116 40 14
21 16 20 18 13 13 22 2360 223 107 106 37 14
22 i6 20 .18 13 13 23 2150 218 138 98 39 13
23 15 20 18 13 13 24 2020 215 15t 92 39 12
24 17 20 17 13 13 24 1870 208 142 95 38 11
2% 18 20 17 13 13 24 1800 198 126 101 37 11
© 26 18 20 17 13 13 24 1600 188 113 109 37 10
27 ‘19 20 17 13 13 25 1350 181 102 121 38 10
28 16 20 17 ' 13 13 25 1120 176 109 109 37 8.6
29 18 20 17 13 - 26 “21 171 311 105 35 8.1
30 17 19 17 13 - 28 771 177 399 110 33 8.8
31 17 ——— 17 13 - 28 —— 162 - 118 32 hdaed
TOTAL 396.9 579 562 442 364 556 40048 10012 3657 5825 1666 505.5
MEAN 12.8 19.3 18.1 14,3 13.0 17.9 1335 323 122 188 53.7 16.9
MAX . 19 20 19 17 13 28 4350 666 399 318 111 30
MIN 8.0 17 17 13 13 13 29 162 62 92 . 32 8.1
AC~FT 787 1150 1110 877 722 1100 79440 19860 7250 11550 3300 1000

CAL YR 1978 TOTAL 85030,5 MEAN 233 MAX 5250 MIN 3,4 AC=FT 168700
WIR- YR 1979 TOTAL 64613.4 MEAN 177 MAX 4350 MIN 8.0 AC~-FT 128200
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PERIOD OF RECORD.--Water years 1962, 1965, 1968-71, 1973 to current year.

DAY

COoOB®~N T B WY~

-

- .
VT B W

MEAN
CONCEwn=
TRATION

(MG/L

21

40
69
114

80
66

58
76

72
241
119

63

79

61

79
a7
113

LOADS
) (1/DaAY)

UCTOBER

APRIL

71
791

940
743
726
507
552

459
1400
649
318
384

264
273
239
241
23S

RED RIVER OF THE

NORTH BASIN

05062000 BUFFALO RIVER NEAR DILWORTH, MN--Continued

WATER-QUALITY RECORDS

SUSPENDED=SEDIMENT, W~ATER YEAR OCTOBER 1978 TO SEPTEMBER 1979

MEAN
COnNCEN=
TRATION

(MG/L)

LOADS

(T/DAY)

NUVEMBER

85

80
82
77

78
95
89
99
94

77

67
79
90

82
a8
74
54
65

83
61
71
70
79

76

8¢
86
133
90

MAY

———

153
129
115
107

94

93
114
106
114
105

82
67
63
70
75

64
‘63
49
34
40

S50

36°

41
39
42

39
a7
38
40
64
39

MEAN
CONCEN=
TRATION

(MG/L)

LOADS

(T/DAY)

DECEMBER

105
102

89
106
105

115
104
107
t1u8

-

JUNE

——

-

156

169

MEAN
CONCEN=-
TRATION

(MG/L

163
101
109
132
145

129

LOADS

) (T/DAY)

JANUARY

JuLy

105.

95
9%
152

168
17t
177
174
149

157
235
223
196
222

244
163
134
127
190

215
156
135
170
186
188

MEAN
CONCEN=-
TRATION

(MG/L

)

'

|

LOADS

(T/0aY)

FEBRUARY

188
171

-
-
-

64

-

-
-
-——
-
-

AUGUST

MEAN
CONCEN~
TRATION

(MG/L)

LOADS
(T/DAY)

MARCH

SEPTEMBER

——



RED RIVER OF THE NORTH BASIN 81
05062500 WILD RICE RIVER AT TWIN VALLEY, MN

LOCATION.~--Lat 47°16'00", long 96°14'40", in NW 1/4 NE 1/4 sec.27, T.144 N., R.44 W., Norman County, Hydrologic
Unit 09020108, on left bank 100 ft (30 m) upstream from highway bridge, 0.8 mi (1.3 km) northeast of village
of Twin Valley, and 2 mi (3 km) upstream from small tributary.

DRAINAGE AREA.--888 mi2 (2,300 km®).
WATER-DISCHARGE RECORDS

PERIOD OF RECORD.--June 1909 to September 1917, July 1930 to current year. Monthly discharge only for some
periods, published in WSP 1308.

REVISED RECORDS.--WSP 955: 1941. WSP 1308: 1915(M), 1917(M).

GAGE.--Water-stage recorder. Datum of gage 1is 1,008.16 ft (307.287 m) National Geodetic Vertical Datum of 1929.
(Corps of Engineers bench mark). June 1909 to September 1917, nonrecording gage at site 0.2 mi (0.3 km)
downstream at different datum. July 23, 1930, to Nov. 24, 1934, nonrecording gage at highway bridge 100 ft
(30 m) downstream from present site at present datum. Nov. 25, 1934, to Aug. 2, 1950, water-stage recorder
80 ft (24 m) upstream from present site at present datum.

REMARKS.--Records good except those for winter period, which are fair. Flow slightly regulated by Rice Lake and
many other small lakes above station.

AVERAGE DISCHARGE.-—S; years, 176 £t3/s (4.984 m3/s), 127,500 acr§—rt/yr (157 hm3/yr); median of yearly mean
discharges, 155 ft2/s (4.390 m3/s), 112,300 acre-ft/yr (138 hm?/yr).

EXTREMES FOR PERIOD OF RECORD.--Maximum discharge, 9,200 rt3/s (261 m3/s) July 22,_1909, gage_height, 20.0 ft
(6.10 %), site and_datum then in use, from rating curve extended above 3,300 ft3/s (93.5 m°/s); minimum,
0.5 f£t3/s (0.014 m3/s) Nov. 4, 1939.

EXTREMES FOR CURRENT YEAR.--gaximum discharge, 6,010 £t3/s (170 m3/s) Apr. 18, gage height, 12.93 £t (3.941 m);
minimum, 28 ft3/s (0.79 m>/s) Sept. 23, 24, 30; minimum gage height, 1.48 ft (0.451 m) Nov. 12.

D1SCHARGE, IN CUBIC FEET PER SECUND, WATER YEAR OCTOBER 1978 TO SEPVEMBER 1979
MEAN VALUES

DAY ocTt NOV DEC JAN FEB MAR APR MAY JUN Jub AUG SEP
1 58 40 38 36 37 42 175 1440 416 368 113 34

2 S8 4e 38 35 38 42 170 1390 404 626 106 a0

3 57 50 38 35 38 42 170 1340 375 1010 101 44

4 S4 42 38 35 39 42 160 1280 355 973 96 42

S 53 38 38 35 40 42 150 1220 324 841 S0 36

6 Sé ue 38 35 40 42 145 1160 306 730 83 33

7 53 44 38 35 41 41 140 1130 284 637 71 31

8 54 43 38 35 41 41 135 1090 292 560 67 34

S 56 47 38 35 42 41 132 1060 283 494 62 33
10 S3 47 38 35 42 40 130 1020 258 436 53 31
11 S1 43 37 35 43 40 140 992 247 384 46 42
12 S2 42 37 34 43 39 190 958 236 345 44 S0
13 Sé S0 37 34 43 39 350 928 210 318 45 . a8
14 St 49 37 34 43 39 800 893 196 308 43 49
15 61 48 37 34 43 39 1500 843 188 296 S8 46
16 S4 46 37 34 43 40 2600 791 178 271 a8 43
17 44 a5 37 34 43 43 4330 746 159 248 44 a0
18 41 43 37 34 43 45 5830 701 136 227 44 37
19 43 42 37 34 43 48 4580 677 138 206 40 34
20 40 41 37 34 43 52 3440 664 176 191 36 33
21 45 40 37 34 43 60 3020 636 282 180 35 33
22 46 40 37 34 43 88 2680 602 404 172 35 32
e3 42 40 37 35 43 115 2390 568 443 161 39 29
24 41 39 37 35 43 145 2180 539 425 154 40 29
25 42 39 37 35 43 180 2170 505 408 146 43 32
26 42 39 36 35 43 190 2000 476 376 143 43 32
27 39 39 36 35 43 190 183¢ 452 311 142 45 32
28 44 39 36 35 42 190 1680 436 303 137 46 31
29 46 39 36 36 - 190 1570 419 497 134 42 30
30 41 39 36 36 - 190 1510 421 421 129 40 42
31 39 - 36 37 - 180 —— 433 - 120 36 ———
TOTAL 1512 1277 1151 1079 1171 2557 46297 25810 $031 11087 1734 1102
MEAN 48,8 42.6 37.1 34.8 41.8 82,5 1543 833 301 358 55.9 36.7
MAX 61 50 38 37 43 190 5830 1440 497 1010 113 S0
MIN 39 38 36 34 37 39 130 419 136 120 35 29
AC=FT 3000 2530 2280 2140 2320 S070 91830 51190 17910 21990 3440 2190

CAL YR 1978 TOTAL 75905 MEAN 208 MAX 5900 MIN 31 AC=FT 150600
WTR YR 1979 TOTAL 103808 MEAN 284 MAX 5830 MIN 29 AC-FT 205900



82 RED RIVER OF THE NORTH BASIN
05062500 WILD RICE RIVER AT TWIN VALLEY, MN--Continued
WATER-QUALITY RECORDS
PERIOD OF RECORD.--Water years 1971, 1973 to current year {(discontinued).

PERIOD OF DAILY RECORD. --
SEDIMENT-SUSPENDED DISCHARGE: March 1976 to September 30, 1979.

REMARKS.--Letter K indicates non-ideal colony count. Extremes are those for water years wﬁ

or more days of record.

EXTREMES FOR PERIOD OF DAILY RECORD.--

SEDIMENT CONCENTRATIONS: Maximum daily mean, 1,140 mg/L Apr. 2, 1976; minimum daily mea

July 30, 1978, Aug. 6, 1979.

SEDIMENT LOADS: Maximum daily, 6,910 tons (6,270 tonnes) Apr. 7, 1978; minimum daily, 0.

(0.12 tonnes) Oct. 3, 1976.
EXTREMES FOR CURRENT YEAR.--

|

%L 7 mg/L

:
|

th 80 percent
t

L3 tons
+

l
|

SEDIMENT CONCENTRATIONS: Maximum daily mean, 724 mg/L July 2; minimum daily mean, 7 mg/L Aug. 6.

SEDIMENT LOADS: Maximum daily, 5,810 tons (5,270 tonnes) Apr. 17; minimum daily, 0.89 tons (0.81

'
|
|

Sept. 29.
WATER QUALITY DATA, WATER YEAR OCTUBER 1978 (0 SEPTEMBER 1979
SPE=-
CIFIC
STREAM= CUN= COLOR
FLOW, DUCT~- TEMPER= (PLAT=- TUR= OXYGEN,
INSTAN= ANCE PH ATURE, TEMPER~- INUM= BIU= 01§~
TIME TANEOQUS (MICRO=- AIR ATURE COBALT ITYy SOLVED
DATE (CFS) MHUS) (UNITS) (DEG C) (VEG C) UNITS) (JTu) (MG/L)
(00061)  (00095)  (00400) (00020) (V0010) (QO00BO) (00070) (00300)
ocy
02.ee 1200 58 500 8.4 16.5 11.5 40 4 10,2
10... 1430 53 Sov 7.9 21.0 11.0 40 3 1.2
17... 1700 42 560 8.3 10.0 6,0 30 2 11.8
2444, 1200 41 540 8.3 14,0 5.9 30 2 11.3
NOV
07eee 1400 44 567 8.4 14,0 3.0 40 2 13.2
DEC
20... 1025 37 700 1.7 - 0 30 4 3.1
JAN
164.0 1330 34 670 7.7 2.0 0 30 3 4,2
FEB
13... 1400 43 670 7.6 -18.0 «0 20 3 7.8
MAR
13... 1515 39 650 7.7 - Y 20 4 11.0
APR
04,00 1015 127 565 7.8 =1.0 5 40 3 11.9
10,00 1315 112 592 3.0 4.0 .0 20 8 11.8
16ees 1700 2600 ke - - - - - -
17400 1815 4220 270 7.9 11.0 -5 40 65 -
18... 1000 5920 - - - - - - -
19... 0945 4680 320 - - 6.0 - - -
22... 1815 2610 365 == - 9.0 - - -
25e.s 1015 2160 370 8.2 4.0 8.0 70 S0 10.4
MAY
[} N 1000 1550 360 B.7 4.0 640 40 30 11.2
09... 4939 1060 370 8.2 - 6.5 35 - 11,0
14... 1530 89c 420 - 20.0 10.0 35 - 11,0
22ees 1630 59% 440 8.2 10.0 10.5 30 - 10.4
29... 1315 417 400 8.0 18.5 18.5 30 - 8.5
JUN
05..0 1000 331 a45 8.3 2t.0 x 16.0 40 - 8.3
12... 1230 236 460 8.8 28.0 17.5 20 - 8.4
19... 1300 139 420 8.3 16.0 18.5 30 - 9.7
25... taes 4909 52v 8.2 26.5 19.0 50 - 8,5
JuL
02,.. 1330 681 420 8.0 25.¢ 19.5 50 - 11.4
09,4 1245 493 509 8.2 30.0 22.0 80 - 7.7
1600 1430 270 q78 8,7 21.0 23.0 50 - 7.8
23440 1245 159 490 8.5 23.0 24.5 30 bl T4
31ees 1400 119 445 8.4 22.0 21.5 30 - 7.9

OXYGEN,

0I§~
. SOLVED
| (PER-

CENT
| SATUR=
[ ATION)
'(00301)

97
105
98
94
101
22
30
55
80

. 86

b
<

o
N

tonnes)

OXYGEN
DEMAND,
810~
CHEM=
ICAL,
5 DAY
(MG/L)
(00310)

4,7
1.5
.8



DATE

ocr
02e0e
10...
17.4.
F-L s
NOV
07400
DEC
20...
JAN
16ces
FEB
13...
MAR
13...
APR
0d...
10.0
16acs
1700
i8sae
19...
22e0e
25...
MAY
Oloee
09.c,

i4...

224a0
2% ..
JUN
05...
12...
1904
25...
JuL
02400
09.0.
16...
23...
3l..e.

COLI-
FORM,
FECAL,
0.7
UM=MF
(coLs,/
100 ML)
(31625)

K10
Ke
K3
K1

K4
K10
K19

KS
K13
120

6

K24
K10
KS
a5
42

62
29
120
150

120
170
100
K44

35

STREP=
fucoccl
FECAL,
KF AGAR
(coLs.

PER
100 ML)
(31673)

K14
K11

Ko
K16

K&
K24

22

140

40
32

K12

200
70

77
180
75
76
a9

RED RIVER OF THE NORTH BASIN

05062500 WILD RICE RIVER AT TWIN VALLEY, MN--Continued

HARD=
NESS
(MG/L
AS
CaC13)
(00900

260
280
290
300

290
330
490
40U
360

32V
310
130

190

180
200
210
220
230

250
240
220
260

200
280
260
250
250

HARD=
NESS,
NONCAR=
BONATE
(MG/L
CACO3)
(00902)

18
13
24
25

5

39
22
a9

57

30
26
31
16
18

32

12
52

34
57
32
19
27

CALCIUM
DIS=-
SULVED
(MG/L
AS €A)

(00915)

63
64
67
74

69
79
98
96
88

75
72
32

47

a4y
ay
50
52
S5

58
So
S1
62

a7
63
S/
55
56

MAGNE =~
SIuM,
DIS~-

SOLVED
(MG /L

AS MG)

(00925)

26
28
29
29
29
32
38
38
35

32
32

SODIUM,
DIS=
SOLVED
(MG/L
AS NA)
(00930)

14
13

11
12

[V A SV 3
PERERIRIE)
W -

SODIUM
PERCENT
(00932)

NN~

oo~ oV vy

CONO~

SODIUM
AD=
SURP-
TION
RATIO

(00931)

POTAS-
SIuM,
DIS~-

SOLVED

(MG/L

AS K)

(00935)

R
—_-—onec o

W W W e

83

ALKA=~
LINITY
(MG/L
AS
CACO3)
(00410)

250
260
260
280

290
340
390
410
370

280
290
80

130

150
170
180
200
210

220
230
210
210

170
220
230
230
220



84 RED RIVER OF THE NORTH BASIN
05062500 WILD RICE RIVER AT TWIN VALLEY, MN--Continued

SOLINS, SOLIDS, |
CARBUN ChLu=- FLLUU=- SILICA, RESIDUE SUM UF SOLIDS, soLloS, NITKO=

DIOXIDE SULFATE  RIUE, FLUU=  RIDE, 0IS= AT 180 CONSTI=  DIS= DIsS= GEN,
pis=  0I1§= D1s= RIDE, DIS-  SOLVED DEG. C TUENTS, SOLVED  SOLVED NITRATE
SOLVED  SULVEDL  SOLVED  TATAL SOLVED  (MG/L DIS- 0Is- (TONS (TONS TOTAL
(MG/C MG/L (FG/L (MG /L (MG/L AS . SOLVED  SOLVED  PER PER (MG /L
DATE  AS CO2) AS SU4)  AS CL)  AS F) As F) s102) (MG/L)  (MG/L)  AC=FT) ) AS N)
(00405)  (00945) (00940) (00951) (€00950) (00955) (70300) (70301) (70303) (70302) (00620)
oct
02... 1.9 22 2.6 .1 .1 18 309 291 .42 8.4 .18
10... 6.4 21 2.3 .2 .1 17 315 302 .43 5.1 .00
1740, 2.6 25 3.6 .1 .1 17 330 312 .45 7.4 .00
260.. 2.7 30 2.7 .2 . 16 339 333 .46 37.5 .01
NOV
07... 2.2 21 2.8 .2 .2 14 349 329 .47 41,5 .01
DEC
20... 13 23 3.7 .1 o1 23 392 386 .53 39.2 .17
JAN
16... - 23 a4y .2 .2 27 464 443 .63 42.6 .06
FEY
13... . - 23 4,5 .3 .2 29 479 456 .65 56,1 .16
MAR ’ L
13... -- 25 4.0 .2 .2 28 450 422 .61 48.0 .32
APR
04... -- 5H 6.5 .1 .1 21 396 383 .54 136 1.2
10... 5.7 36 4,9 .1 .1 21 364 359 .50 110 .35
16... - - - -- - - - - - 1 .- 2.4
17... - 42 3.8 .1 .1 8.1 193 165 .26 00 2.4
15... - - - -~ - e -- - -~ -- 2.6
19444 - - - - - - - - - - 2.}
22... - - - - - - - - - J - 1.4
25... - 50 4,0 ) .1 12 253 220 .34 80 1.4
mMAY
Ulaee - 4y 3.2 .1 .1 9.8 242 214 .33 1010 .19
09,00 -- 39 3.1 .1 .1 7.8 253 227 .34 724 .05
14,.. - ay 3.0 .1 .1 7.5 270 240 37 653 .01
224.. 2.5 30 2.7 .1 W1 0.8 266 242 W36 427 .02
29,4 - 29 2.5 - .1 7.0 268 251 .36 302 -
JUN
05... 2.2 39 2.8 .1 .1 8.6 305 279 Lol 273 .00
12... - 29 2.6 .3 1 8.7 293 268 .40 187 .00
19... - 27 4.5 .1 .1 9.3 280 253 .38 105 .27
25... - S8 3.1 .3 .1 14 352 301 .48 388 .19
JuL
02... 3.3 43 3.0 .7 .3 12 283 240 .38 20 .42
094 2.7 54 3.2 .2 .2 17 356 31t .48 74 .01
164 .9 37 3.5 .2 .2 16 331 294 .45 41 .11
234 1.4 29 2.4 .1 a2 300 276 41 29 .01
... 1.7 30 2.5 .1 .1 14 294 271 .40 94,5 .00




[P
10,04
164c
17e.0
18...
19,..
22...
2544
MAY
Oleee
09...
14...
22...
29...
JUn
054.e
12...
19...
25«..
JUuL
02...
09...
1620
23...
3l.ee

NITRO=
GEN,
NITRATE
DIs=-
SOLVED
(MG/L
AS N)
(V0618)

.00
00
.00
.01

.01

.16

-
EEwWUONESEWN
v

o s % 2 0 e e .

—_— UV

D)
el
—-Uto

<01

00
.00
06
.19

40
<01
.10
N
LU0

N1TRO=-
GEly,
NITRITE
TGTAL
(MG/L
aAS N)
(00615)

<00
.01
=1
.00

03

.02

+00
<01

02

.02
<01
01
.01
+00

RED RIVER OF THE NORTH BASIN

05062500 WILD RICE RIVER AT TWIN VALLEY, MN--Continued

NITRO=-

GEN,
NITRITE
DI8~-
SOLVED
(MG/L
AS N)
(00613)

+00
<01
.00
00

.00
.01

<0t

<09
<03

01
U
.01
Ut

<00
.00
.00
.01

.02
01
U1
WUt
.0V

NITRO=
GEN,
NO2+H03
TOTAL
(MG/L
AS N)
(V0639)

.18
«01
.01
01

.01
.18

07

.21

44
R
.12
.02
<00

NITRO=
GEN,
NO24NO3
DIsS=
SOLVEDL
(MG/L
AS N)
(00631)

<00
.0t
.00
Ut
.01
»17

0t

N1TRO=
GEN,
AMMONT A
TOTAL
(MG/L
AS N)
(00610)

.03
.02
.07
<01

.01
.19
.19
32
.34

.26
.15
40
.36
«39
<30
.12
.10

.02
01
207
<04

«01
«01
06
<04

06
<05
06
.08
.03

NITRQO=
GEN,
AMMUNTA
DIS=
SOLVED
(MG/L
AS N)
(00608)

.03
«00
.02
.00

<01
.19

.19

.26
14
«40
.32
.38
«26
«10
07

.02
.0t
07
00

<00
<01
.01
00

.03
.05
«03
.00
.02

NITRO=
GEN,
ORGANIC
TOTAL
(MG/L
AS N)
(00605)

+58
«90
«53
59

1.1

.67

NITRG=-
GEN,
ORGANIC
DIsS=
SOLVED
(MG/L
AS N)
(00607)

58
62
«53
«S57

46

<64

«59

.84
.56
+80
+«68
.92
«66
.68
1.0

«60
.83
67
.80

-

.73
07
.65
-89

.81
1.1
90
«80
.62

NITRO=-
GEN, AM=
MONIA +
ORGANIC

TOTAL

(MG/L

AS N)
(00625)

61
.92
«60
60

NITRO=
GEN, AM~
MONIA +
ORGANIC

DIS.

(MG/L

AS N)
(00623)

.61
.62
«55
.57
.47

.83

.89

64

85



86

DATE

[]on)
t2...
10...
17...
2Uees
NOV
07...
DEC
20e.e
JAN
lo...
FEW
13...
MAR
1340

DATE

AUG

27ee.

DATE

AUG
27...

LATE

AUG
2700e

NITRU=
GEN,
TOTAL
(MG/L
AS N)
(00600)

.79
.93
.61
.0l

o0

DR
o NWT NS W

LAV Y e Y

“ .
[
EA VRV

-
.
w

TIME

1400

HARU=
NESS
(MG/L
AS
CACU3)
(V096 ()

280

CHLO =
RIVE,

DIS=

SULVED
(MG/L
AS CL)
(0094G)

7.1

PHUS=~
PHURLS,
10TAL
(MG/L
AS P)
(G0665)

St
.03
.03
.03

Y
.03
U3
.03
.03

07
.05
-l
W37
.29
.27
o8
.1b

.04
07
U3
04
.5

.07
<04
05
.12

«55
<10
.10
<06
.05

STREAM=~
FLOW,
INSTAN=
1anEUUS
(CFS)
(vvosl)

46

HARU=
NESS,
NUNCAR=
BUNATE
(MG/L
CACL3)
(0u9ue)

22

FLUO=
rRIDE,
TUTAL
(MG/L
AS F)
(0u9S1)

.2

RED RIVER OF THE NORTH BASIN

05062500 WILD RICE RIVER AT TWIN VALLEY, MN--Continued

PHUS=
PHURUS,
LIS=
SULVED
(MG/L
AS P)
(vubob)

05
.02
.ue
2

uu
U3
+01
.02
U1

«Ub
02
.15
.12
.l2
10
U7
Vo

.01
.02
01
.01

-

.06
02
W03
04

06
.05
<07
.06
ol

SPE~-
CIFIC
(G-
DULT=
AnCE
(MICRU=
MHUS )
(ug095)

5849

CALCIuUM
uis=
SOLVED
(MG/L
AS CA)

(V6Y1S)

05

FLUN=
RIE,
bIs=
SuLveD
(M-/L
AS F)
(00Y50)

.2

PHIIS=
PHORUS,
URTHU,
TUTAL
(Mu/L
AS P)
(70507)

<01
201
<0l
01

<00
<0t
01
e
01

04
.02
W14
.13
.12
.11
07
<05

.02
.01
Ul
.03

Ul
SOu
U5
.03

06
.04
2 US
b2
.02

PH

(UNITS)
(vouov)

8.4

MAGNE =
Siur,
LIS~

SULVFD
(MG /L

AS MG)

(NuYes)

29

SILICA,
NIs=
SULVED
vG/L
AS
$102)
(V0955)

13

FHOS=
PHURUS
URTHU,

D1S=
SULVED
(M6/L
AS P)
(Gu671)

LOu
01
<01
W01

.00

1Y

L4
.01
.12
<09
.09
.07
.05
03

LUl

0t
<00

.00
.00
.02
02

.04
04
.04
W0t
02

TEMPEK=
ATurt,
AlR
(DEG C)
(00020)

25.0

S0D1uUm,
018~
SULVED
(“G/L
AS wA)
(0u930)

15

SOL1DS,
KESIDUE
AT 180
DEG. C
VIS~
SOLVED
(MG/L)
(70300}

355

PHUS~-
PHOKUS,
ORGANIC

TOTAL

{ML/L

AS P)
(0U670)

01
201
02
.02

Y
02
«01
.01
.01

e
0t
« QU
.00
.00
.01
.01
.06

00
<07
«01
Y

.05
02
.01
<06

.01
.02
02
.02
01

TEMPER=
ATURE
(DEs C)
(00010)

17.0

SubIuym
PERCENT
(00932)

16

SULIDS,
Sum OF
CUNSTI=
TUENTS,
nIS=
SULVED
(ms/L)
(70301)

336

PHUS=
PHURUS ¢
ORGANIC

IS=

SOLVED

(MG/L

AS P)
(00673)

.01
v
.01
T

00
.02
.00

01

.02
01
« 00
00
.00
.01
.01
.00

00
02
00
.01

.05
.01
.01
.01

.01
.00
.01
.03
.01

COULODR
(PLAT=
INUM=
CUHALT
UNITS)
(00u80)

15

SOLIuUM
AD=
SURP=
T1un
KATIO

(00931)

W4

SOoLINS,
[ 1
SOLVED
(TONS
PER
AC=FT)
(70303)

48

IRON,
TOTAL
RECOV=-
ERABLE
(uG/L
AS FE)
(01045)

260

90
270
320

290

560

890
1200
670
700
910

449
330
380
780

17000
1200
610
400
290

UXYGEN,
Dis~
SOLVED
(MG/L)
(00300)

8.3

PUTAS-
Sium,
VIS~

SOLVED

(MG/L

AS K)

(00935)

3.2

SOLTDS,
DIS=
SULVED
(TONS
PER
DAY)
(70302)

44,1

1kOUN,
Dls=-
SOLVED
(UG/L
AS FE)
(01046)

140

8¢
100
100

70
60
120
50
40

100
90

70

50
30
30
40

40
60
30
40

70
50
50
70
30

UXYGEN,
DIs=
SOLVED
(PER=
CENT
SATUR=
ATION)
(00301)

89

ALKA=-
LINITY
(MG/L
AS
CACO3)
(00410)

260

NITRO=
GEN,
NITRATE
TOTAL
(MG/L
AS )
(0uob20)

.01

I
MANGA=
NESE,

TAL
Cov=
ABLE

(We/7L
AS MN)
€01059)

20
40
30
. 30
E 30
‘ 140
I ss0
|
" 290

i 190

100
90

30

130

60
60
50

80

70
30

760
110
80
60
90

coLI~
FURM,
FECAL,
0.7
UM=MF
(QULS./

(31625)

36

CARBON
DIOXIDE
S~
SOUVED
(MG/L
AS'C02)
(00405)

;2.0

NITRO=
EEI
NITRATE

I -
SULVED
CMGY/L
AS N)
(00618
|
ol

MANGA=
NESE,
DIS=
SOLVED
(UG/L
AS MN)
(010Se)

20
30
30
30

30
90
550
270
190

STREP=
Tococcl
FECAL,
KF AGAR
(COLS,
PER
100 ML)
(31673)

32

SULFATE

(00945)

47

NITRO=-
GEN,
NITRITE
TOTAL
(MG/L
AS N)
(00615)

.00



RED RIVER OF THE NORTH BASIN

05062500 WILD RICE RIVER AT TWIN VALLEY, MN--Continued
NITRO- NITRO= NITRU- NITRO~ NITRO= NITRO-
GEN, NITRU=- GEN, NITRO=- GEN, NITRO- GEN, GEN,AM= GEN,AM=
NITRITE GEN, NO2+NO3 GEN, AMMUNI A GEN, ORGANIC MONIA + MONIA + NITRO-
Dis- NU2+NO3 DIS- AMMUNTA 0IS=- ORGANIC vIS=- ORGANIC ORGANIC GEN,
SOLVED TOTAL SOLVED TOTAL SOLVED TOTAL SOLVED ~ TOTAL DIS. TOTAL
(MG/L (MG/L (MG/L (MG/L (MG/L (MG/L (MG/sL (MG/L (MG/L (MG/L
DATE AS N) AS W) A4S N) AS N) AS N) AS N) AS N} AS N} AS N) AS N)
(00613) (U0630) (00631) (00610) (00608) (00605) (00607) (00625) (00623) (00600)
AUG
27cen «00 «01 .01 <02 .00 «65 «65 67 65 .68
PHOS=- PHOS- MANGA=
PHOS- PHOS~ PHORUS, PHOS= PHORUS , IRON, NESE, MANGA=
PHOS- PHORUS, PHURUS, ORTHO, PHORUS, ORGANIC TOTAL IRON, TOTAL NESE,
PHORUS, 0Is~ ORTHO. D18=- URGANIC D18~ RECOV= 0IS- RECOV=- DIS~-
TOTAL SOLVED TUTAL SOLVED TOTAL SOLVED ERABLE SOLVED ERABLE SOLVED
(MG/L (MG/L (MG/L (MG/L (MG/L (MG/L (U6/L (LG/L (UG/L (we/L
DATE AS P) AS P) AS P) AS P) AS P) AS P) AS FE) AS FE) AS MN) AS MN)
(00665) (00bob) (70507) (00671) (00670) (00673) (01045) (01046) (01055) (0105S6)
AUG
27ees <04 .03 <00 .00 .02 .02 240 10 60 20
ALUM=- BERYL=- CHRO~-
INuUM, BARIUM, LIUM, BORON, CADMIUM MIUM, COBALT, COPPER, LEAD, LITHIUM
TOTAL TOTAL TOTAL TOTAL TUTAL TOTAL TOTAL TOTAL TOTAL TOTAL
RECOV~ ARSENIC RECOV- RECOV- RECOV- RECOvV=- RECUV- RECQV= RECUV~- RECOV= RECOV=
ERABLE TOTAL ERABLE ERABLE ERABLE ERABLE ERABLE ERABLE ERABLE ERABLE ERABLE
TIME (uG/sL (us/7L - (LG/L (UG/L (uGsL (uG/L (uG/L (uG/L (UG/L (uG/L (UG/L
DATE AS AL) AS AS) AS BA) AS HE) AS B) AS CD) AS CR) AS CO) AS CU) AS PB) AS LI)
(0110S) (61002) (01007) (01012) (01022) (01027) (01034) (01037) (01042) (01051) (01132)
ocy
24... 1200 60 3 0 0 200 1 10 0 1 4 10
FEB
13... 1400 30 2 100 0 80 0 <10 0 2 0 20
MAY
09... 0930 380 3 0 0 70 0 10 1 2 3 10
JuL
16... 1430 - - - - - - -- -- - - i
AUG
2740 1400 130 [ 100 0 70 1 30 3 3 7 20
mMOLYB= STRON= CARBON,
MERCURY DENUNM, NICKEL, SILVER, TIuM, VANA- ZINC, CARBON, URGANIC
TOTAL TOTAL TOTAL SELE~- TOTAL TOTAL DIUM, TJOTAL ORGANIC SUS=
RECOV=- RECOV~ RECOV~- NIUM, RECOV~ RECOV=- DIS- RECOV= DIS~ PENDED CYANIDE
ERABLE ERABLE ERABLE TOTAL ERAHBLE ERABLE SOLVED ERABLE SOLVED TOTAL TOTAL
uG/L (UG/L (UG/L (UG/L (UG/L (uG/L (UG/L (uG/L (MG/L (MG/L (MG /L
DATE AS HG) AS MO) AS N AS SE) AS AG) AS SR) AS V) AS ZIN) AS C) AS C) AS CN)
(71900)  (01062) (01067) (01147) (01077) (01082) (01085) (01092) (00681) (006B9) (00720)
ucT
24... <.5 2 14 ¢ 0 210 2.0 10 11 .9 .00
FEB
13... <.5 3 7 0 0 250 1.5 30 13 .4 <00
MAY
0940 <.5 3 7 0 0 190 <0 10 27 9 .00
AUG
2700 <.5 [ 2 U 1 190 .0 10 25 - 00

87



88 RED RIVER OF THE NORTH BASIN
05062500 WILD RICE RIVER AT TWIN VALLEY, MN--Continued
UXYGEN, SPE=

DIS~ CIFIC
SULVED CON=

OXYGEN, (PEK= DUCT=
TEMPER= PH LIS~ CENT ANCE
TINE ATURE SOLVED  SATUR= (MICRU=
DATE (VEG C)  (UNITS) (MG/L) ATION)  MHOS)
(00010)  (00400) (v0300) (00301) (00095)
ey
1700 1000 6e¢5 8.1 10.6 88 -
17000 1200 6.5 8.3 10.6 88 -~
17... 1400 6.5 8.3 11.8 98 -
17¢0s 1600 7.0 8.3 11.8 100 -
17000 1700 6.0 8.3 11.8 98 560
17¢00 1800 8.0 8.4 11.8 103 -
170 2000 8,0 8.3 11.5 100 -
17000 2200 7.0 8.3 11.2 95 -
17000 2400 7.0 8.2 11.0 93 -
18... 0200 6.0 8,2 10.9 90 -
18,4, 0400 5.5 8,0 10.9 89 -
184e. 0600 5.0 8.2 10.8 87 -
18e.e 0800 4.5 8.4 11,2 49 -
18... 1000 4.0 8.2 11.2 B8 -
OXYGEN, SPE=
LIS~ CIFIC
SULVED  CUN=
OXYGEN, (PER= DUCT=
TEMPER= PH D1S= CENT ANCE
TIVE ATURE SULVED  SATUR~ (MICRO=
DATE (DEG C)  (UNITS) (MG/L) ATION) MHOS)
(60010)  (00400) (00300) (00301) (0V09S)
FEB
12... 1400 .0 7.6 7.8 55 595
1240. 1600 .0 7.6 7.8 S1 500
12... 1800 .0 7.5 7.6 54 660
1200 2000 .0 T.7 7.3 51 650
12as. 2200 .0 7.5 7.3 S1 660
1244, 2400 .0 7.5 7.3 S1 660
13.e. V200 .0 7.7 7.6 Sy 655
13... 0400 .0 7.5 7.0 49 640
13... 0600 .0 7.6 7.0 49 700
13... 0800 .0 7.5 7.4 52 695
13... 1000 .0 7.6 6.7 47 650
13... 1200 .0 7.5 7.2 51 670
13... 1400 .0 7.6 7.8 55 670
OXYGEN, SPE=
DIS= CIFIC
SOLVED  COn=
UXYGEN, (PER= DUCT=
TEMPER=~ PH DIS= LENT ANCE
TIME ATURE SOLVED  SATUR=  (MICRO=
DATE (DEG C)  (UNITS) (MG/L) ATION)  MHOS)
(00010) (00400) (00300) (00361) (0009S)
JUN
05... 1000 16.0 8.3 8,3 86 448
0Seee 1200 17.0 8.3 8.8 93 440
05... 1400 17.5 8.3 8.7 93 460
05... 1600 17.5 8.3 9.0 96 460
0Sae. 1800 19.0 8,3 9.0 99 465
054a. 2000 19.0 8.3 8,9 98 455
VS... 2200 18,5 8.3 8.3 90 460
05.es 2400 18.0 8.4 8.1 a7 460
064e. 0200 18.0 8.3 7.6 82 465
06400 0409 18.0 -- 8,2 88 445
06ees 0600 17.5 8.3 8.1 86 440
06ees 0800 17.0 8.2 7.9 83 465
V6o 1000 18,0 8.3 8,4 90 455




LATE

FESB
12000

JuL
164

AUG
27ees

PARTICLE~SIZE

TIrE

1400
1430

1400

NUMBE K
OF
SAM=
PLING
POINTS

(00063)

RED RIVER OF THE NORTH BASIN

05062500 WILD RICE RIVER AT TWIN VALLEY, MN-—Continued

WATER GUALLTY DATA,

DISTRIBUTIUMN OF

STREAM=
FLOwW,
INSTAN=
TANEOUS
(CFS)
(000v61)

43
270

46

1IME

0900
1100
1300
1500
1700
1900
210¢
2300
0100
0300
0500
0700
0940

BED
MAT,
FALL
viaM,
% FINEK
THAN
U2 MM
(80158)

TEMPER=
ATURE
(DEG C)
(00619)

19.0
19,5
21.0
22.0
23,0
22.5
22.0
22.0
21.0
21.0
20.5
20.0
20.0

HED
MAT .
FALL
DIAM,
% FINEK
THAR
«125 Mt
(80159)

18
1
2

PH

(UNITS)
(06400)

PP TETEOXT OO D
R EEEEEEEEEE

WWWWE WWESEWNWD

SURFACE bED MATEKIAL,

BEU
MAT .
FALL
D1AM,
% FINER
THAN
«250 M
(B0160)

27

24

11

OXYGEN,
DIS=-
SOLVED
(MG/L)
(00300)

PNV NET OO O
EEEEEEEEERERE

WO U GEGDODOWNUNS OND

RATER

BED
MAT.
FALL
DIAM,
% FINER
THAN
2500 MM
(B0161)

54
97

40

OXYGEN,
DIS=
SULVED
(PEK=
CENT
SATUR=
ATIUN)
(00301)

WATER YEAR UCTUBER 1978 T(U SEPTEMBER 1979

SPE~-
CIFIC
CON=
bDucCrI=-
ANCE
(MICRD=
MHOS)
(00095)

490
500
485
475
460
480
490
485
47s
465
4890
475
490

YEAR DCTOBER 1978

BEUL
MAT,
FALL
DIAM,
% FINER
THAW
1.00 mm
(80162)

89
99

68

8ED

mAT ,
SIEVE
DIAM,
% FINER

THAN
2,00 MM
(80169)

91
100

90

70 SEPTEMBER 1979

st

MAT .,
SIEVE
DIAM,
% FINEK

THAN
4.00 MM
(80170)

97

BED

MAT,
SIEVE
DIAM,
X FINER

THAN
8,00 MM
(80171)

99

89

BED

MAT,
SIEVE
DIAM.
% FINER

THAN
16.0 MM
(80172)



90 RED RIVER OF THE NORTH BASIN

05062500 WILD RICE RIVER AT TWIN VALLEY, MN--Continued
PHYTOPLANKTON ANALYSES, SEPTEMBER 1978 TU JuLY 1979

DATE SEP 27,78 ocr 2,78 0cT 10,78 ocT 17,78 . 0CT 24,78 NOV 7,78
TIME 1200 1200 1430 1700 1200 0000
TOTAL CELLS/ML 170 770 160 94 370 140
DIVERSITY: ULIVISION 1.6 1.5 1.2 1.6 1.1 1,0
.CLASS 1.6 1.5 1.2 1.6 1.5 1.0
« +GRDER 1.8 2.2 1.6 1.7 1.8 1.0
esoFAMILY 2.4 3.2 2.2 2.1 2.9 g.;
-es.GENUS M . 2.3 2.1 3,0 .
6t CELLS aPZR- CELLS 3PER- CELLS PER=~ CELLS PER~ CELLS PER=~ CELLS PER~
ORGANISM /ML CENT /ML CENT /ML CENT /ML CENT /ML CENT /ML CENT
|
CHLOROPHYTA (GREEN ALGAEL)
+CHLURGPHYCEAE |
+ +CHLORDCUCCALES ‘E
-+ «COELASTRACEAE
esoes s COELASTRUM - - - - - - - - } %-- - - -
«e «HYDRUDICTYACEAE - . ‘
«seoPEDIASTRUM -— - - - - - .- - - - - -
«e-MICKACTINIACEAE .
veeeMICRACTINIUM - - .. = .- - R | - - .- -
«+.OUCYSTACEAE I
eee s ANKISTRODESMUS - - * 0 -~ - - - | -= - 14 10
eoe e CHUDATELLA - - - - - - - - - - - -
«eeeCLOSTERIOPSIS - - - - - - - - - - - -
ees o DICTYOSPHAERIUM -~ - - - - - - - - - - -
sees RKIRCHNEKIELLA - - - - - - - - - - - -
«eesDOCYSTIS - - - - - - - - - - - -
«ee o SELENASTKUM 2 1 - - -— - - - .- - - -
«oes TETRAEDKON 7T 4 - - -~ - -~ - -~ - - -
eees TREUBARIA 2 1 - - 2 1 - - ~— - — .
e« SCENEDESMACEAE |
eee s ACTINASTRUM -— - -— - -— - — - . 578 40
« . SCENEDESHUS 298 16 o4 8 - a 4 155 158 - -
esss TETRASTRUM 7 4 - - - - - - ’ |- - - -
«« TETRASPORALES |
oe s PALMELLACEAE
«es«SPHAERUCYSTIS - - - - - - -— - Lo-— - - -
«« VOLVUCALES |
<+ s CHLAMYDOMUONADACEAE -~ - - - - - - - | -- - - -
esssCARTERIA -~ - - - - - - - |- - - -
eese CHLAMYDUMONAS - - 18 2 2 1 4 4 14 4 - -
e« ZYGNEMATALES Lt
«DESMIDIACEAE . '
eeesCLUSTERIUM - - - - - - - - - - -~ -
oo s COSMARTUN, - - - = - - - - - - -
CHRYSOPHYTA
«BACILLARIUPHYCEAE
«+CENTRALES
s« CUSCINUDISCACEAE
eessCYCLOTELLA 4 2 * 0 2 1 2 2 14 4 -~ -
oo eMELUSIRA 4 2 14 2 4 2 - - [ - - -
ees o STEPHANODISCUS 2 1 - - -— - -— - -~ - - -
« «PENNALES
»e s ACHNANTHACEAE
ee«sLOCCONETS - - 3% 5 7 a4 P l1a & - -
eesCYMBELLACEAE !
«o s o AMPHORA - - 11 1 - - - - 14 4 -— -
ees e CYMBELLA - - 21 3 2 1 - - a1 11 14 10
seseEPITHEMTA - - 7 1 - - - - I - - — -
ee e DIATOMACEAE
eees DIATUMA - - 25 3 -— - - - [ - - - -
ve o FRAGILARIACEAE
ees o FRAGILAKRIA - - -— - - - - - - - - -
ese e SYNEDRA - - 25 3 - - - - - - 29# 20
oo e GOMPHUNEMATACEAE
oseeGUMPHONEMA - - -— - - - - - | - - 14 10
e e« NAVICULACEAE
eee s GYRUSIGMA - - - - F 1 - - -— - - -
sessMAVICULA 304 20 96 13 27# 16 11 11 ' 55 15 - -
«s o NITZSCHIACEAE
eeeeNITZSCHLA 374 21 67 9 21 13 278 28 - 110# 30 14 10
« e« SURIRELLACEAE
veae SURIRELLA .~ - x 0 -~ - - - - - - -
LCHRYSUPHYCEAE
«« CHRYSUMONADALES
oo s OCHKUMONADACEAE .
eee«UCHROMONWAS - - - - - - - - 28 7 - -
CRYPTUPHYTA (CRYPTUMUNADS)
«CRYPTUPHYCEAE
+ CKYPTOMONAGALES
«esCRYPTUCHRYSIDACERE
ooo e CHRODMUINAS - - 11 1 - - 5 Y L - - - -
e o CRYPTUMONADACEAE . i
vee s CRYPTUMUNAS - - - - N 2 - - 1 la 4 - -
NOTE: # = DUMINANT URGANISM; EQUAL Tu UR GREATER THAN 15X
*x = DYSERVED URGANLSM, MAY ROV HAVE BEEN CUUNTED; LESS THAN 1/2%X




RED RIVER OF THE NORTH BASIN 91
05062500 WILD RICE RIVER AT TWIN VALLEY, MN--Continued

DATE SEP 27,78 cT 2,78 OCT 10,78 oCT 17,78 OCT 24,78 NOV 7,78

TIMe 1200 1200 1430 1700 1200 0000
CELLS PER-  CELLS PER- CELLS PER- CELLS PER~ CELLS PER- CELLS PER=

URGANISM /ML CENT /ML CENT /ML CENT /ML CENT /ML CENT /ML CENT

CYANUPHYTA (BLUE-GREEN ALGAL)

.CYANOPHYCEAE

+«CHROOCUCCALES

«««CHRUDCOCCACE AE

oo e AGMENELLUM - - - - 85% 52 - - - - - -

ceesANACYSTIS - - 1404 19 - - - - - - - -

« « HURMOGONALES
» s o NUSTUCACEAE

eeo dANABAENA -~ - -— - — - — - - - — -
e« «USCILLATURLACEAE

eesoLYNGBYA -— - — - -— - — - -— - - -
e USCILLATORIA 458 26 2108 28 7 a4 424 45 -— - -— -
.. +RIVULARIACEAEL

et RAPHIDIOPSIS - - -— - -— - - - — - — -

EUGLENUPHYTA (EUGLENG1DSY

EUGLENUPHYCEAE

« «EUGLENALES

.- -EUGLENACEAE

. oEUGLENA - - *
+PHACUS - - - - - - -
v oo TRACHELOMUNAS 2 1 x 0 -— - -— - 14

<
)
1)
1
[]
1
1
‘
]
(]
’
[
1)

&
[}
]
]

PYRRHOPHYTA (FIRE ALGAE)

+DINOPHYCEAE

« «GYMNUDINIALES

e s GYMNUDINTACEAE

oo s GYMNUDINIUM - - - - - - - - - - -~ -

NOTE: # - DOMINANT ORGANISM; EWUAL TU OR GREATEK THAN 15%
* = OBSERVED ORGANISM, »AY NOT HAVE BEEN COUNTED; LESS THAN 1/2%

TEMPERATURE (DEG, C) DOF wATER, WATER YEAR OCTUBER 1978 TU SEPTEMBER 1979

ONCE=-DAILY

DAY ocT NOV DEC JAN FEB MAR APR MAY JUN Jul AUG SEP
1 13.5 7.0 - - - - — 6.0 17.0 - 2240 ——
2 13,0 6.5 -—-- - -—- -—- -— 5.5 17.0 17.0 22.5 —--
3 12,0 - -—- .- cn- - - 8.5 19,0 14,0 21,5 -
4 13.0 - ——- —-——- —— ——— S 6.0 2090 15.0 20.5 -
5 10,5 bee - .- —- --- --- 7.0 18,0 14.5 20.5 -—-
6 10.0 --- --- -—- --- -— -~- - 19.0 --- 22.5 -—-
7 13.5 4.0 -—- T e - - —— 8.0 17.0 14,0 23.0 -
8 13,5 -——- .- - - - - 7.0 16,5 18,0 23.5 ——
9 17.5 -—-- - ——- -—- -—— - 6.0 16,5 20.0 -— ---
10 17.0 --- --- -— - - .0 6.5 20,0 20.0 --- -—-
11 13.0 - Ll - = L — 6.5 18,0 19,5 22,0 -
1e 9.5 - —— ——- o0 bdadd - 7.0 18.0 20.0 18.5 ——-
13 7.5 -— ——- - .- .0 - 9.0 18,0 18,0 17.5 15.5
14 8.0 ——— —— —— Rl - - 11.0 18,5 16.5 20.0 —
15 7.5 -—-- -~ - .- --- -~ 10.0 21.0 15,0 17.5 -—-
16 9.0 .- - .0 --- --- --- 14,5 -—-- 22.5 18.0 -
17 7.0 —- .- .- .- .- 1.0 15.0 19.5 17,0 21,0 ---
18 10.0 -—- .- - - --- 3.0 15.0 23,0 18.0 ——- ---
19 11.5 .- - ——- -——- —— 7.5 10.0 18.5 18,5 —— -
20 13,0 - o0 e —— - 9.0 14.0 17.0 19,0 - -
21 13.5 —— bl —— -~ -——— 8.5 12.0 17.5 21.0 - -
22 9.5 -—- - - .- -— 10,0 12.0 18.0 22.0 -—- -—-
23 7.5 - --- ——- - --- 9.0 13.0 --- 21.0 - -
a4 8.0 - - == -——— -——— 10,0 14.0 18.0 -— hbd -——
2s 7.5 -— - -—- - - 9.0 17.0 20.5 -— --- ==
26 7.5 —— ——- —-—— - - 6,5 16.5 19,0 17.5 —— -
27 7.5 --- .- --- - - 5.5 18.5 18,5 18,0 17.0 ---
28 7.5 .- -~ .- —— n- 6,0 19.5 17.5 - - -
29 7.0 L co- Ll —— —— 9.0 19.0 16,0 L i —— LA
30 7.0 - --- — - .- 6.5 17.0 16.5 .- -—= -—-
31 7.0 - —— —— - - —— 16.0 —— 21.5 -——- -
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DATE
TiME

TOTAL CELLS/ML

DIVERSITY: DIVISION
+CLASS
«+ORDER
eeoFAMILY
e oo GENUS

ORGANISHM

RED RIVER OF THE NORTH BASIN

05062500 WILD RICE RIVER AT TWIN VALLEY, MN--Continued

PHYTOPLANKTON ANALYSES,

CHLORDPHYTA (GREEN ALGAE)

«CHLUROPHYCEAE
««CHLORUCOCCALES
e+« CUELASTRACEAE
ees s COELASTRUM

«e o HYDRUDICTYACEAE
ees s PEDIASTIRUM
MICRACTINIACEAE
eee o MICRACTINIUM

« e« QUCYSTACEAE

oo oo ANKISTRUDESMUS
see s CHUDATELLA

eee CLUSTERIUPSIS
+DICTYOSPHAERIUM
«KIRCHNERIELLA
+UOCYSTIS
+SELENASTRUM
«ees TETRAEDRUN
eeos TREUBAKIA

+e« SCENEDESMACEAE
ees s ACTINASTRUM

v» e« SCENEDESMUS
sees TETRASTRUM

«« TETKASPORALES
oasPALMELLACEAE
«eeeSPHAEROCYSIIS
«« VOLVUCALES

oo s CHLAMYDOMONADACEAE
eese CARTERIA

oo s CHLAMYDUMONAS
e« ZYGNEMATALES
+e«DESMIDIACEAE
<CLOSTERIUM

.~ COSMARTUM
CHRYSUPHYTA

«BACILLARIOPHYCEAE
+««CENTRALES

ee COSCINUDISCACEAE
A it LT

++2 e STEPHANODISCUS
« s PENNALES

e+ o ACHNANTHACE AE

eeesCUCCUNELS

e e e CYMRELLACEAE

oo e AMPHURA

oo s CYMBELLA

cess EPITHEMIA

ee o DIATOMACEAE

ceeDTATUMA

«e o FRAGILARTIACEAE

eeeoFHAGILAKLA

esesSYNEDRA

oo e GOMPRUNEMATACEAE

oo s GUMPHUNEMA

e es NAVICULACEAE

e et GYRUSIGMA

eseoNAVICULA

eeeMITZSCHIACEAE

eveaNITZSCHIA

»e e SURIRELLACEAE

aee s SURIRELLA

+CHRYSUPHYCEAE

+ s CHRYSUMCONAUALES

oo «ULHROMUNAGACEAE
CHROM

NA
Cé?#?uphvlg‘(8RvprUM0NAns)

+CRYPTUPHYCEAE

e o LRYPTUMCHADALES

-« CRYPTUCHRYSTIOACEAE
«eee CHRIIDMUNAS

e+« CRYPTOMONADACEAE
se e« CRYPTUMONAS

NOTE: # = DUMINANT URGAMISM;
* ~ OBSERVED URGANISM,

DEC 20,78
1025
170
1,3
1.3
1.3
1.9
1.9
CELLS PER=~
/ML CENT
434 25
S74 33
14 8

JAN 16,79

CELLS
/ML

15

1330

1500
0.9
0,9
1.2
1.3
1.3
PER=
CENT

11 L 8-

vt

——

1

EWUAL Tu Gk GREATER THAN 15X
MAY NOT HAVE BEEN LOUNTED;

MAR 13,79
1515
190
0.4
0.4
1.0
1.0
1.0
CELLS PER
/ML CENT
14

{2 T T N N O I -

LFSS THAN 1/2%

SEPTEMBER 1978 TO JULY 1979

APR 4,79
1015
260
1.1
1.1
1.4
2.0
2.0
CELLS PER~
/ML CENT
13 S
1504 60
13 5
26 10
26 10
13 5

-

APR 10,79
1315

1
LI I I O I I B

B 2 = 1
104 "
LN I |

43 5

2
7
9
- -
43 5
-~ -

4 T N T
L La LA
L] 1 ©




RED RIVER OF THE NORTH BASIN

05062500 WILD RICE RIVER AT TWIN VALLEY, MN--Continued

PHYTOPLANKTON ANALYSES, SEPTEMBER 1978 TO JULY 1979

DATE DEC 20,78 JAN 16,79
TIME 1025 1330
CELLS PER= CELLS PER=

ORGAN]SM /ML CENT /7ML CENT
CYANOPHYTA (BLUE=GREEN ALGAE)

+CYANGPHYCEAL

«+«CHROOCOCCALES

o+ «CHROOCOCCACEAE

eeoes AGMENELLUM - - - -
+seANACYSTIS - - 23 2

+ «HORMOGONALES

s o NOSTUCACEAE

see o ANABAENA - - - -
e s OSCILLATURIACEAE

ves o LYNGBYA - - - -
eeesOSCILLATORIA 574 33 1200# 79

o s« RIVULARIACEAE

ose s RAPHIDIOPSIS -— - - -

EUGLENOPHYTA (EUGLENOIDS)

«EUGLENOPHYCEAE

«+EUGLENALES

s EUGLENACEAE

oseeEUGLENA - - -= -
«se o PHACUS - - - -
sees TRACHELOMONAS - - - -

PYRRHOPHYTA (FIRE ALGAE)
<DINOPHYCEAE
««GYMNODINIALES

e o GYMNODINIACEAE

eee s GYMNODINIUM -— - - -
DATE APR 17,79 APR 25,79
TIME 1815 1015
CELLS PER-  CELLS PER=

ORGANISM /ML CENT /ML CENT
CYANOPHYTA (BLUE=GREEN ALGAF)

CYANOPHYCEAE

« +CHROOCOCCALES

+« « CHRODCOCCACEAE

eees AGMENELLUM - - - -
eees ANACYSTIS -— - - =

« sHORMOGUONALES

«+«NUSTOCACEAE

ves s ANABAENA 72 & - -
«+.0OSCILLATORIACEAE

eeesLYNGBYA 220 11 — -
eeesOSCILLATURIA 12008 61 -— -
«s o RIVULARIACEAE

eee o RAPHIDIOPSLS -~ - - -
EUGLENOPHYTA (EUGLENOLDS)

+EUGLENOPHYCEAE

«EUGLEMALES

es o EUGLENACEAE
e eesEUGLENA . - -
eee«PHACUS - - - =
eoes TRACHELOMONAS 14 1 _— =
PYRRHUPHYTA (FIRE ALGAE)

+DINOPHYCEAE

e +GYMNOUINIALES

«e s GYMNODINIACEAE

eeeeGLYMNODINIUM -~ - —— =

NUTE: # = DOMINANT URGANISM; EGQUAL TU CR GREATER THAN 15X

MAR 13,79
1515
CELLS PER=-
/ML CENT
29# 15
1408 77
MAY 1,79
1060
CELLS PER~-
/ML CENT
4308 38
43 4
14 1

x = OHSERVED (RGANISM, MAY NOT AAVE BEEN COUNTED; LESS THAW 1/2%

APR 4,79
1015

CELLS PER~-

/ML CENT
13 5

MAY 9,79
0930

CELLS PER=

/ML CENT
58 8

APR 10,79
1315

CELLS
/ML

320%

PER~
CENT

MAY 14,79
1530

CELLS
/ML

14

PER=
CENT

LV |
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05062500 WILD RICE RIVER AT TWIN VALLEY, MN--Contlnued
SEPTEMBER 1978 TO JULY 1979

DATE
TIME

TUTAL CELLS/mL

DIVERSITY: DIVISLION
LLASS
.« OKDER
oo oF AMILY
aes o GENUS

ORGANISM

CHLORUPHYTA (GREEN ALGAE)

+CHLUKUPHYCEAE
o CHLOROCUCCALES
«e e CULLASTRACEAE
eeeo LOELASTRUN
e s MYI'RUDICTYACEAE
sees PELIASTRUM
eeeMICKACTIN]1ACEAE
eee«eMICKACTINIUM
«» s OUCYSTACEAE
. ees s ANKISTRODESNUS
eess CHUDATELLA
eeesCLOSTERIUPSTS
ese e DICTYOSPHAERIUM
eee e KIRCHANERIELLA
LU0CYSTIS
eve e SELENASTHRUM
eese TETRAEDRON
eees TREUBAKIA
oo SCENEVESMACEAE
eees ACTINASTRUM
eoae SCENEDESMUS
eees TETRASTRUM
«s TETRASPORALES
e PALMELLACEAE
oes o SPHAERUCYSTIS
«« VOLVOCALES

o+ s CHLAMYDUMUNAUACEAE

ceesCARTERIA

osee CHLAMYDUOMONAS
«+ ZYGNEMATALES
«esDESMIDIACEAE
eee s CLUSTEKIUM
eees CUSMARIUM

CHRYSUPRYTA
<BACILLAKIOPRYCEAE
«+CENTRALES

e COSCINODISCACEAE
eaeCYCLUTELLA
eeesMELUSIRA

ees o« STEPHANUD1SCUS

«« PENNALES
oo« ACHNANTHACEAE

»es COCCONETS

+eoe CYMBELLACEAE
oo e AMPHURA
eossLYMBELLA |
eesEPITHEMIA

ee s DIATUMACEAE
eeeoDIATOMA

ee o FRAGILARIACEAE
eee o FRAGILARIA
eees SYNEORA

oo e GUMPHUNEMATACEAE
oo» s GUMPHONEMA

e« o NAVICULACEAE
eoee GYROSIGMA

eee s NAVICULA
eeoNITZSCHIACEAE
eesaNITZSCHIA

oo SURIRELLACEAE
eess SURTRELLA
«CHRYSUPHYCEAE

¢+ CHRYSUMONADALES
« e o OCHRUMGNADACE AE
s o0 e UCHRUMUNAS

CRYPTOPHYTA (ChYPTUMUNADS)

«CRYPTUPHYCEAE
«+CRYPTUMONADALES

-+« CRYPTUCHRYSIOACEAE

s ee s CHROUMONAS
«e s CRYPTUMUNADACEAE
« o e «CRYPTOMUNAS

NOTE: # = DOMINAKT CORGANISM; EGUAL TO CR GREATER THAN 15%

RED RIVER OF THE NORTH BASIN

AFR 17,79 APR 25,79
1815 1015
1900 430

1.0 0.4

1.0 0.4

1.2 1.2

1.5 1.2

0,0 040
CELLS PEk=  CELLS PER-
/ML CENT /ML CENT

58 3 - -

220 11 1408 33

- - 14 3

18 1 - -

- - 130% 30

72 4 1108 27

29 1 - -

- - 14 3

14 1 - -

43 2 14 3

PHYTUPLANKTUN ANALYSES,

MAY

CELLS
/ML

220

140
29

-

# 19

tt OB

LY

* = DbSERVED UKGANISM, MAY nOT HAVE BEEN COUNTED; LESS THAN 1/2%

MAY
0930

750

1.3

1.3

2.1

2.5

0,0

CELLS PE
/ML CE
1208 15
18 2
1208 15
29 4

43 6
14 2
220% 29
43 e

e 2

86 12

'MAY 14,79
! 1530
|
\; 840
t 1.6
1,6
T 2.1
! 2.6
3.6
C HLS PER=
L CENT
| == -
}-- -
8 7
8 7
100 12
108 17
lp- -
Nl
| - -
S8 7
14 2
|
L
|
b
L%O# 17
ila 4
. -
L4 -
1T -
| b -
!
9 3
3 S
4 2
4= -
‘*3 S
.. .
|
1 hid 2
i
o




RED RIVER OF THE NORTH BASIN

05062500 WILD RICE RIVER AT TWIN VALLEY, MN--Continued

PHYTUPLANKTON ANALYSES, SEPTEMBER 1978 TO JuLY
DATE MAY 22,79 MAY 29,79 JUun S,
TIME 1630 1315 1000
TOTAL CELLS/ML 490 2000 1200
DIVERSITY: DIVISION 1.7 1.8 1.2
«CLASS 1.7 1.8 1.2
«+ORDER 2.3 2.1 1.6
eeoFAMILY 3.0 2.5 2.0
eveoGENUS 3,2 2.6 2.0
CELLS PER= CELLS PER= CELLS PE
ORGANISM /ML CENT /ML CENT /ML CE
CHLOKOPHYTA (GREEN ALGAE)
<CHLUROPHYCEAE
«»CHLOROCOCCALES
oo« COELASTRACEAE
«ov.COELASTRUM - - - - - -
e sHYDRODICTYACEAE
ese o PEDIASTRUM - - - - 26 2
e« MICRACTINIACEAE
‘eeaeMICRACTINIUM - - - - - -
s+ OOCYSTACEAE
e e ANKISTRODESMUS 39 8 210 10 13 1
eees CHUDATELLA - - - - -m -
oes o CLUSTERIUPSIS - - - - - -
eee s DICTYOSPHAERIUM - = 51 3 - -
eeeoK1IRCHNERIELLA - - - - - -
eee UDCYSTIS 51 11 -— - — -
«ee e SELENASTRUM - - 13 1 - -
ees o TETRAEDRUN - - - - 13 1
esss TREUBARIA . - - - - - -
«s s SCENEDESMACEAE
eee o ACTINASTRUM - - - - - -
o+« SCENEDESMUS St 11 4408 22 310% 25
oves FETRASTRUM - - - - - -
«« TETRASPOKALES
oo PALMELLACEAE
eee s SPHAEROCYSTILS - - == - - -
««VOLVOCALES
oo o CHLAMYDUMOINADACEAE - - -— - - -
ese«CARTERIA - - - - - -
eeesCHLAMYDUMONAS 26 5 39 2 19 3
««ZYGNEMATALES
ee o DESMIDIACEAE
eses CLUSTERIUM - - - - - -
o oo COSMARTUM - - - - - -
CHRYSOPRYTA
+BACILLARIOPHYCEAE -
««CENTRALES
«esCUSCINGDISCACEAE
eeesCYCLOTELLA 64 13 - - 6l s
ee e MELOSIRA -— - -~ - —_—_—
eee-STEPHANODISCUS - - 7 4 - -
«+PENNALES
«e s ACHNANTHACEAE
«ee s COCCUNELS - - - - -~ -
«s+sCYMBELLACEAE
oo AMPHDRA -— - _— - — -
esesCYMBELLA - - - - - -
eoeo EPITHEMIA - - - - .- -
s o DIATOMACEAE
eensDIATOMA - - - - -- -
«s o FRAGILARTACEAE
eee o FRAGILARIA - - - - 39 3
eeasSYNEDRA St 1t 26 1 - -
o s s GUMPHUNEMATACEAE
ovesGUMPHONEMA - - - - - -
e+« NAVICULACEAE
eeeeGYRDSIGMA - - -— - - -
sveoNAVICULA - - - - - -
e e NITZSCHIACEAE
ses e NITZSCHIA 120#% 24 680# 34 680# SS
e «s SURIRELLACEAE
esesSURIRELLA - - - - - -
«CHRYSUPHYCE AE
+ s CHRYSOMUNACALES
« e« OCHROMUNADACEAE
e o0 s UCHROVONAS - - - - - -
CRYPTOPHYTA (CRYPTOUMUNADS)
+CRYPTUPHY.CEAE
« «CRYPTUMONAUVALES
«=+CRYPTOCHRYSIDACEAE
e » ¢ s CHRQOMONAS 26 S - - 39 3
e o CRYPTUMUNADACEAE
vess CRYPTUMONAS 26 S 140 7 26 2

NOTE: # = DOMINANT (IRGANISM; EQUAL TO OR GREATER THAN 15%
* = OBSERVED ORGANISM, MAY NOT HAVE BEEN COUNTED; LESS THAN 1/2%

95
1979
79 JUN 12,79 JUN 19,79
1230 1300
1300 5200
1.8 0.3
1.8 0,3
2.2 0,4
2.5 1.2
2.5 1.2
Re CELLS PER= .CELLS PER=-
NT /ML CENT ML CENTY
- - arou 17
13 1 St 1
- - * 0
4104 31 40008 77
52 [} * 0
< C oo
65 S S1 1
26 2 -— -
13 1 - -
S2 4 * 0
90 7 * 0
65 S - -
- - * 0



96 RED RIVER OF THE NORTH BASIN
05062500 WILD RICE RIVER AT TWIN VALLEY, MN--Continued

PHYVUPLANRION ANALYSES, SEPTEMBER 1978 TO JuLY 1979

DATE MAY 22,79 MAY 29,79 Jun 5,79 JUN 12,79 JUN 19,79

TIME 1630 1315 1000 1230 . 1300
CELLS PER- CELLS PER~- CELLS PER=- CELLS PER~ CELLS PER-

ORGANISM /ML CENT /ML CENT /ML CENT /ML GENT / CENT

CYANOPHYTA (BLUE=GREEW ALGAE)
«CYANCPRYCEAE

«« CHROUCUCCALES

«+sCHRUOCGCCACEAE

. AGMENELLUM - - - - - - - - - -
eess ANACYSTIS 39 8 320% 16 - - 26 2 * 0

« < HORMUGUNALES
«« e NOSTUCACEAE

oo e ANABAENA - - - - - - - - [
ee o OSCILLATOKIACEAE

eeesLYNGBYA - - - - - - - - - -
eee s USCILLATURIA - - .- - - - 520# 38 90 2
«+«RIVULARIACEAL

eee o RAPHIDILPSIS . - - - - - = - - 3= -

EUGLENUPHYTA (EUGLENOIDS) {
JEUGLENUPHYCEAE i
« «EUGLENALES {
+EUGLENACEAF
eees EUGLENA - - ~- - - - - - j- -
it
|

e

e s PHACUS - - - - - - - -

«eo s TRACHELUMUNAS - - 13 1 - - 13 1

PYRRHUPHYTA (FIRE ALGAE)
+DINOPHYCEAE
««GYMNODINIALES
esGYMNODINIACEAE

eee s GYMNUDINIUM - - - - - - - - - -
VATE JUN 25,79 JuL 2,79 JuL 9,79 JUuL 23,79 JuL 31,79
TIME 1425 1350 1245 1245 1400

CELLS PER=- CELLS PER~- CELLS PER= CELLS PER=- CELLS PER-
URGANISHM /ML CENT /ML CENT /ML CENT /ML CENT /My CENT

CYANOPHYTA (BLUE=GREEN ALGAE)
«CYANUFHYCEAE

« « CHRUOCUCCALES
«««CHROOCUCCACEAE

oee s AGMENELLUM - - - - - - o= = i -
ess s ANACYSTIS - - - - L - - - - -
« cHURMUGONALES
«««NOSTOCACEAE

oo s ANABAENA - - - - - - - - -t -
«=«O0SCILLATORTACEAE

eeaelYNGHYA - - - - - - - - —— -
eees USCILLATORIA - - - - - - 1000% B7 - -
ee e RIVULARIACEAE

oo RAPHIDIDPSIS - - - - - - - - o -
EUGLENUPHYTA (EUGLENUIUS)

+EUGLENOPHYCEAE i

+ +EUGLENALES i

e+ «EUGLENACEAE

eeooEUGLENA - - - - - - 13 1 e -
oeesPHACUS - - - - 13 8 - - fon -
oeee TRACHELOMONAS - - - - - - - - o -
PYRRHOPHYTA (FIRE ALGAE)

«DINUPHYCEAE

««GYMNUUINTIALES

e s GYMNODINTACEAE

eeeoBYMNODINIUM - - - - -— - - - S T
NOTE: #» = DOMINANT OKGANISM; EQUAL TO OR GREATER THAN 15%

* = OBSERVED ULRGANISM, ™MAY NOT HAVE oEEN COUNTED; LESS THAN 1/2%



RED RIVER OF THE NORTH BASIN

05062500 WILD RICE RIVER AT TWIN VALLEY, MN--Continued

PHYILPLANKTUN ANALYSES,

DATE
TIME

TUTAL CELLS/ML

DIVERSITY: DIVISIUN
+CLASS
« «URDER
eesFAMILY
e GENUS

ORGANISH

CHLOROPHYTA (GLREEN ALGAE)
+CHLURUPHYCEAE

«« CHLORUCOCCALES
«s« CUELASTRALEAE
eseosCUELASTRUM

e+ sHYURODICTYACEAE
eoesPEVIASTRUNM

e s MICRACTINIACEAE
eee s MICRACTINIUM
o+ UUCYSTACEAE
+ANKISTRUVESKUS
+CHUDLATELLA

eee s LLUSTERIUPSIS
ees e DICTYOSPHAERIUM
eeeoKIRCHNERIELLA
+UDCYSTIS
+SELENASTRUM
seee TETKAEDRUN
evee TREUBAKIA

es e SCENEDESMACE AL
eeeeACTINASTRUM
eoes SCENEDESMUS
eess TETRASTRUM

«« TETRASPORALES

.o s PALMELLACEAE
«es o SPHAEROCYSTIS
o VOLVOCALES

»e o CHLAMYDOMUNADACEAE
eeesCARTERIA

eee e CHLAMYDOVNCONAS
«o ZYGNEMATALES

e e DESMIDIACEAE
eees CLOSTEKIUM
oeesCOSMARTUM

CHRYSUPHYTA
«BACILLARIUPRYCEAE
««CENTRALES :
«esCUSCINODISCACEAE
eeesCYCLOTELLA

eoeoMELOSIRA
eees STEPHANUDISCUS
o PENNALES
«e e ACHNANTHACEAE
ees s COCCONETS
o+ CYMBELLACEAE
ooe o AMPHORA
eweeCYMBELLA
eeestPITHEMIA
- e« DIATOMACEAE
eesUIATOMA
FRAGILARIACEAE
JFRALGILARIA
eeeeSYNEDRA
. e« GUMPHUNEMATACEAE
«eeeGUMPHUNEMA
NAVICULACEAE
«GYRUS1GMA
seeeNAVICULA
eeoNITZSCHIACEAE
eeeoeNITZSCHIA
s s SURIKELLACEAE
eese SUKIRELLA
+CHRYSOPHYCEAE
+ « CHRYSUMONADALES
o+ MCHROMONADACEAE

s e s UCHRPUMONAS
CRYPTGPHYTA (CKYPTUMUONADS)

«CRYPTUPHYCEAE

+ «CRYPTOMONADALES
ve«CRYPTOCHRYSIDACE AL
s e e CHROOMUNAS

e« CRYPTOMGNADACE AE
e e s CRYPTUMUNAS

13
WOTE: # = LUMINANT URGANM1ISM; EGUAL TU Gk GREATER THAN IS

JuN 25,
1425

330

1.1

1.1

1.8

2.2

4
CELLS PE
/ML CE
1504 46
64r 19
13 4
13 4
64% 19
i3 4

.- -

4

79 JUL 2,79 JuL 9,
1350 1245

0 170

0.0 1.7

0.0 1.7

0.0 1.7

0.0 2.2

0.0 2.3

Re  CELLS PER= CELLS Pt
NT /ML CENT /ML CE
- - 15 8

-~ - 13 8

- - s2s 31

-— - 92# 31

- - 268 15

* = O8SERVED UKGAWISM, MAY NOT HAVE BEEN COUNTED; LESS THAN 1/2%

SEPTEMBER 1978 TU JULY 1979

7% JuL 23,79
1245
1200
0.8
0,8
0.8
0.9
0.9
R=- CELLS PER=-
NT /ML CENT
S1 4
13 1
13 1
39 3
13 1
13 1

97

JuL 31,79

1400

.
.
.
CELLS P
/ML C

[ ]
[
LIS I IO I B IO B N |

13# 20

-1



.98 RED RIVER OF ‘THE NORTH BASIN
05062500  WILD RICE RIVER AT TWIN VALLEY, MN--Continued
SUSPENDED=SEDIMENT, WATER YEAR OCTOBER 1978 TO SEPTEMBER 1979

TOTAL LOAL FUR YEAR: 48160.92 TunS.

MEAN MEAN MEAN MEAN MEAN ) ME AN
CONCEN= CONCEN= CONCEN= CONCEN= CONCEN=- | CONCEN=
TRATION  LUADS  TRATION  LOADS  TRATION  LOADS TRATION  LOADS TRATION LDADS  TRATION  LOADS
DAY (MG/L)  (T/DAY)  (MG/L) (T/DAY)  (MG/L) (T/DAY)  (MG/L) (T/DAY)  (MG/L) (T/DAY)  (MG/L) (T/DAY)
OCTOBER NOVEMBER DECEMBER JANUARY FEBRUARY MARCH
1 27 4,2 80 8.6 54 5.5 72 7.0 115 11 119 13
2 23 3.6 61 6.9 54 5.5 73 6.9 16 12 118 13
3 19 2.9 65 8.8 54 5.5 75 7.1 117 12 118 13
4 18 2.6 85 9.6 54 5.5 76 7.2 119 13 117 13
s 14 2.0 75 7.7 S4 5.5 78 7.4 120 .13 117 13
6 16 2.4 72 8.2 54 5.5 79 7.5 121 |} 13 116 13
7 21 3.0 72 8.6 54 5.5 81 7.7 123 [ 14 116 13
8 17 2.5 72 8.4 54 5.5 82 7.7 124 || 14 115 13
9 13 2.0 72 9.1 54 5.5 64 7.9 125 | o1a 114 13
10 14 2.0 72 9.1 54 5.5 85 8.0 126 |1 14 114 12
I
11 14 1.9 72 8.4 54 Sed 87 8.2 128 }‘ 15 113 12
12 18 2.5 72 8.2 54 S.4 88 8.1 129 T 113 12
13 16 2.4 72 9.7 54 S.4 90 8.3 128 |+o1S 112 12
14 16 2.2 80 11 54 5.4 91 8.4 128 1S 104 11
15 12 2.0 80 10 54 5.4 92 8.4 127 " 1S 96 10
16 17 2.5 75 9.3 54 5.4 94 8.6 127 15 88 9.5
17 23 2.7 75 9.1 54 5.4 95 8.7 126 15. 80 9.3
18 25 2.8 70 8.1 sS4 5.4 97 8.9 125 15 72 8.7
19 34 3.9 70 7.9 sS4 5.4 98 9.0 125 15 64 8.3
20 33 3.6 70 7.7 Sa 5.4 99 9.1 124 14 55 7.7
21 58 7.0 65 7.0 55 5.5 100 9,2 124 14 47 7.6
22 a0 S.0 65 7.0 57 5.7 102 9.4 123 .14 39 9.3
23 41 4.6 65 7.0 58 5.8 103 9.7 123 lo14 31 9.6
24 38 4.2 60 6.3 60 6.0 104 9.8 122 C 14 23 9,0
25 44 5.0 60 6.3 61 6.1 106 10 12t Ry 15 7.3
v
26 40 4.5 54 5.7 63 6.1 107 10 U ya 15 7.7
27 4 4.6 Sa 5.7 64 6.2 108 10 Y 15 7.7
28 61 7.2 54 5.7 66 6.4 110 10 14 15 7.7
29 67 8.3 54 5.7 67 6.5 111 11 -—- 15 7.7
30 80 8.9 54 5.7 69 6.7 112 11 -—- 15 7.7
31 82 8.6 - --- 70 6.8 113 11 i{--- 15 7.3
b
TOTAL - 121.6 -— 236.5 -—- 176.8 -—— 271.2 -——- {[391 -—- 318.1
APRIL MAY JUNE JULY AUGUSY SEPTEMBER
I
1 15 7.1 118 459 39 m 60 60 11 " 3.4 41 3,8
2 15 6.9 103 387 42 46 720 1220 12 | 3.4 29 3,1
3 15 6.9 103 373 48 a9 491 1300 15 .4l 29 3.4
4 15 6.9 104 359 32 33 249 654 18 4,7 28 3,2
5 17 6.9 100 329 29 25 103 234 10 - 29 2.8
6 20 7.8 108 338 36 30 98 193 7 e 29 2.6
7 22 8.3 93 264 37 28 116 200 10 1.9 34 2.8
8 24 8.7 88 259 36 28 73 110 9 1.6 31 2.8
9 27 9.0 BU 229 28 21 59 79 12 2.0 28 2.5
10 29 10 70 193 26 18 53 62 20 2.9 33 2,8
11 97 37 60 i61 36 24 45 a7 30 3.7 27 3.1
12 166 85 53 137 29 18 49 46 28 3.3 28 3,8
13 234 2et 56 140 27 15 28 24 27 3.3 30 3.9
14 303 054 56 135 20 11 28 23 21 2.4 32 4,2
15 371 1500 58 132 31 16 38 30 22 3.4 32 4,0
1o 542 3K00 65 139 24 12 32 23 27 i 3.5 26 3.0
17 497 5810 S8 117 15 6.4 21 14 21 2.5 38 4,1
18 336 5290 50 95 11 4,0 23 ‘14 te © 1.9 29 2.9
19 318 3930 50 91 18 6.7 17 9.5 13 1.4 21 1.9
2v 292 2710 4 86 29 14 15 7.7 19 1.8 13 1.2
21 308 2510 45 77 64 49 18 8.7 24 2.3 1t .98
22 268 1940 45 73 74 81 18 8.4 19 1.8 18 1.6
23 187 1210 a0 61 62 Ta 32 14 13 1.4 13 1.0
24 208 1220 a1 00 48 55 42 17 18 [11.9 18 1.4
25 220 1320 38 s2 45 50 29 11 41 I;n.a 12 1.0
26 162" 8i5 41 53 36 37 20 7.7 41 la.8 14 1.2
27 144 712 34 a6 37 31 14 5.4 39 ‘4,7 1t .95
28 128 581 39 46 207 169 13 4.8 40 [Se¢0 15 1.3
29 122 517 a7 53 224 301 12 4.3 30 | 3.4 11 .89
30 129 526 SH 66 89 101 13 4,5 20 2.2 11 1.2
31 - -— a3 5¢ - - 13 4.2 29 |12.8 - -——
TOTAL --= 35526.7 - 5080 - 1395,1 ---  4480.2 - | 3 ——- 73.42
I
|
|



RED RIVER OF THE NORTH BASIN 99

05064000 WILD RICE RIVER AT HENDRUM, MN

LOCATION.--Lat 47°16'05", long 96°47'50", in SE 1/4 SE 1/4 sec.19, T.144 N., R.48 W., Norman County, Hydrologic
Unit 09020108, near center of span on downstream side of highway bridge, 0.5 mi (0.8 km) east of Hendrum and
4 mi (6.4 km) upstream from mouth.

DRAINAGE AREA.--1,600 mi2 (4,140 km?), approximately.

WATER-DISCHARGE RECORDS
PERIOD OF RECORD.--March 1944 to current year.
REVISED RECORDS.--WSP 1728: 1958.

GAGE.--Nonrecording gage and crest-stage gage. Datum of gage is 836.75 ft (255.041 m) National Geodetic Vertical
Datum of 1929 (levels by Corps of Engineers).

REMARKS.--Records falr except those for winter period, which are poor. Large part of high flow diverted 1into
Marsh River basin at overflow section 3.5 mi (5.6 km) east of Ada. Another diversion into the Marsh River
basin formed in 1947, 1.5 mi (2.4 km) southeast of Ada and diverted water at all stages 1947-51, after which

1t was closed except for a small regulated flow diverted for abatement of pollution from Ada sewage plant
effluent. Amount of diversion not known.

AVERAGE DISCHARGE.--33 years, 266 £t3/s (7.533 m3/s), 192,700 acre=rt/yr (238 nm3/yr); median of yearly mean
discharges, 213 ft3/s (6.032 m3/s), 154,300 acre-ft/yr (190 hm3/yr).

EXTREMES FOR PERIOD OF RECORD.--Maximum discharge, 93350 £t3/s (265 m3/s) Apr. 10, 1978, gage height, 31.42 It

(9.577 m); maximum gage height, 32.30 £t (9.845 m) Apr. 21, 1979 (backwater from Red River of the North); no
flow some days in 1948-49.

EXTREMES FOR CURRENT YEAR.--Maximum discharge, 8,800 £t3/s (249 93/s) Apr. 21, gage height, 32.30 ft (9.845 m)
(backwater from Red River of the North); minimum daily, 29 f£t3/s (0.82 m>/s) Jan. 25-Feb. 22; minimum gage
height, 2.28 £t (0.695 m) Sept. 27.

DISLHARGE, IN CUBIC FEET PER SECOND, WATER YEAR OCTOBER 1978 TO SEPTEMBER 1979
MEAN VALUES

DAY ocT NGOV DEC JAN FEB MAR APR MAY JUN JuL AUG SEP
1 64 44 33 31 29 30 165 2450 628 820 136 S4

2 61 42 33 3t 29 30 160 2400 605 799 126 se

3 S8 uat 33 30 29 30 155 2300 580 1080 122 ug

4 58 44 13 30 29 31 150 2150 540 1900 121 52

S 59 48 33 30 29 31 145 1950 S02 2220 110 54

6 sS4 46 33 30 29 31 140 1750 472 1600 102 S1

7 5S4 43 33 30 29 31 135 1600 427 1200 94 48

8 S4 43 33 30 29 31 130 1450 384 1000 93 4s

9 53 a7 33 30 29 32 125 1300 374 853 90 4s
10 53 48 13 30 29 32 115 1250 364 700 85 45
11 53 47 33 30 29 32 130 1150 337 650 80 as
12 St 45 33 30 29 32 175 1100 307 600 74 45
13 49 43 i3 30 29 33 425 10590 293 550 75 a7
14 48 ay 33 30 29 33 1230 1020 259 500 69 56
15 a8 39 32 30 29 33 2000 989 228 454 58 56
16 4s 38 - 32 30 29 34 4470 Q40 215 433 63 S7
17 48 37 32 30 29 35 5440 890 202 410 62 55
18 S1 36 3e 30 29 36 6650 820 192 367 60 52
19 47 15 32 30 29 38 7800 770 167 322 59 a7
20 43 s 32 30 29 40 8500 740 170 276 58 a7
21 42 35 32 30 29 4s 8650 710 250 230 56 44
22 40 35 31 30 29 S0 7600 690 429 21ld a9 u2
23 43 34 31 30 30 55 6500 670 550 200 60 41
24 a7 34 31 30 30 70 5850 660 594 190 72 42
25 46 34 31 29 30 90 5400 650 570 177 75 39
26 43 34 31 29 30 120 S1ve 6248 552 173 74 3S
27 43 34 31 29 30 140 4600 ole 512 164 73 33
28 a3 34 31 29 30 160 3950 608 447 161 72 34
29 43 34 31 29 - 170 3250 600 557 154 67 36
30 43 34 31 29 - 170 2650 614 839 150 o7 39
k3] 47 - 31 29 - 170 - 640 Rl 145 61 -
TOTAL 1531 1184 996 925 818 1895 91790 35146 12546 18692 2463 1387
MEAN 49.4 39.5 32.1 29.8 29.2 6141 30660 1134 418 603 79.5 46.2
MAX 64 48 33 31 30 170 8650 2450 839 2220 136 57
MIN a0 34 31 29 29 30 115 600 167 145 49 33
AC-FT 3040 2350 1980 1830 1620 3760 182100 69710 24880 37080 4890 2750

CAL YR 1978 TOTAL 134598 MEAN 369 MAX 9220 MIN 31 AC=FT 267000
WTR YR 1979 TOTAL 169373 MEAN U644 MAX 8650 mMIN 29 AC=FT 336000



100 RED RIVER OF THE NORTH BASIN

05064000 WILD RICE RIVER AT HENDRUM, MN--Continued

WATER-QUALITY RECORDS
PERIOD OF RECORD.--September 1976 to current year.

WATER GUALITY DATA, wATER YEAR UCTUBER 1978 TU SEPTEMBER 1979

SPE=
CIFIC
STREAM= CUN=
FLOw, OUuCT=- TEMPEKR=
INSTAN= ANCE PH ATURE, TEMPER=
TIME TANEUUS  (MICRO- ALIR ATURE
DATE (CFS) “HOS) (UNITS) (VEG C) (DEG C)
(00061)  (V0095)  (UV400)  (VUD20) (00010)
ocT
02... 1400 61 525 83 20,0 12.0
11... Looo 52 525 8.4 13.0 10.0
17... 1415 48 520 8.2 6.0 6.5
24... 151v 47 580 8.2 24.0 6,0
NOV
V74as 1000 43 S90 8.2 1.5 2.0
DEC
19... 1330 32 700 7.8 - .0
JAN
15... 1730 30 750 7.3 -16.0 .0
FeB
13... 1200 29 680 7.4 -21.0 .0
MAR
15... 09206 33 650 7.4 - .0
APR
04... 1645 151 600 7.7 =2.0 ]
10... 1000 114 621 8.0 -0 «0
18... 1030 6690 245 8.0 12.0 4.0
2beee 1600 S750 360 8.2 8.5 9.0
30,00 1500 25849 346 8.0 5.0 7.0
MAY
08,0, 1045 1460 415 8.3 7.0 9.0
15¢¢0 1000 988 470 9.3 7.5 10.5
23... 0945 674 470 8.1 15.5 12,0
30... 1045 595 450 7.6 15.0 16,0
JUN
05... 1415 46U 480 8.2 24,90 20,0
12400 1430 308 530 G4 2640 19,0
19... 1015 158 480 8.2 16.0 20.5
2640 1030 545 500 7.5 21.0 18.0
JuL
03... 0800 866 399 7.9 23.5 21.0
09,40 1430 853 S40 8.1 36.0 22.0
17¢60 1100 450 S40 7.5 2640 23,0
L P 1030 203 570 8.7 20.0 24.5
.3 P 1100 147 508 8.3 21.0 21.0
AUG

28... 1230 72 540 8.2 22.0 19,0

TUR=
Blo=
Ty
(JTU)
(voe7v9)

15
15
4
6

S

OXYGEN,
DIS=-
SULVED
(MG/L)
(00300)

-

1)

@
~

86
72
81
'39

90
94
92
83

84
196
99

~87
78
85
83

86

OXYGEN
DEMAND,
810~
CHEM=
ICAL,
S DAY
(MG/L)
(00310)

4.8

3.1
1.3

1.3



DATE

acrt
2.4
1leee
17.00
24400
NOV
070ae
DEC
19...
JAN
15400
FEB
13ces
MAR
13...
APR
04...
10...
18.e0
28.4,
3000
MAY
8.0,
15...
23.4.
30000
JUN
05,0
12¢0s
19...
26eae
JUuL
03,00
09...
17c0s
Cleas
3l..e
AUG
28...

CHLO=
RIDE,

IS~

SOLVED
(MG/L
AS CL)
(00940)

.
@ ¥ O N NNOC

&
.

EEwWOo® W
ERER .
Ll T

£ W W e
NUTwW e EEe~NO

e ¢ v o

WwWwwE &
IR
VT~ =

&
.
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RED RIVER OF THE NORTH BASIN

05064000 WILD RICE RIVER AT HENDRUM, MN--Continued

WATER QUALITY DATA, WATER YEAR OCTGBER 1978 TQ SEPTEMBER 1979

NITRO-
GEN,
NITRATE
TOTAL
(MG/L
AS N)
(00620)

.02
.00
.00
«00

«00
13
.13
.23

2.0
93

2.4

2.1
64

.15
.06
25
.02

.00
.01
e 01
.51

.50
15
.10
.11
.10

NITRO=
GENy
NITRITE
TOTAL
(MG/L
AS N)
(00615)

.00
.00
00
.00

.14
.13
.02

<01
.02
+00
01

«00
«01
.01
.03

« 04
.02
02
.01
.02

NITRO=
GEN,
NO2+NO3
TOTAL
(MG/L
AS N)
(00630)

.02
.00
00
«00

.00

.13

.66

.03

«00
.02
.02
-1

«54
o7
.12
.12
.12

NITRO=
GEN,
AMMONTA
TOTAL
{MG/L
AS N)
(00610)

.01
.02
.09
01

«00
.11
«15
.19
.18

o34
.17
.27
.16
.02

.03
«08
«01
<01

.01
203
+05
04

07
«08
«01
.05
+09

04

NITRO=-
GEN,
ORGANIC
TOTAL
(MG /L,
AS N)
(00605)

<60
.98
56
04

.84

.95

1.1
.78
.70

1.2

1.7

1.3
.99
.91
.71

NITRQ=
GEN,AM=
MONIA +
ORGANIC

TOTAL

(MG/L

AS N)
(00625)

.61
1.0

«65

65

«68

NITRO~-
GEN,
TOTAL
(MG/L
AS N)
(00600)

63
1.0
»65
°65
68
«90

<91

99

PHOS~
PHORUS ¢
TOTAL
(MG/L
AS P)
(00665)

.06
+05
.04
<04

.01
#01
.03
.03
.03

.07
<05
«33
.25
.10

.13
06
<08
.08

«09
«05
06
.12

.29
.13
.14
o1l
.10

16

101

PHUS=
PHORUS,
D1s-
SOLVED
(MG/L
AS P)
(00666)

03
.02
.02
.03

00
.01
.01
«01
«01

.05
.03
.19
.15
.05

.03
.02
.0t
.02

06

.02
04

.07
07
.08
.05
.05

.13



102 RED RIVER OF THE NORTH BASIN
05064000 WILD RICE RIVER AT HENDRUM, MN--Continued

WATER WUALITY DATA, wATER YEAR OCTUBER 197B 7O SEPTEMBER 1979

OXYGEN, SPE~

LIS=- CIFIC

SOLVED CUN=

UXYGEN, (PFR= DUCT-

TEMPEk= PH DIS~- CENT ANCE
TIME ATURE SOLVED SATUR=  (MICRU=-
DATE (DEG C)  (UNITS) MG/7L) ATIUN) MHUS)
(00010)  (00400) (00300) (00301) (00095)
ocrt
17eae 1100 6.0 8,2 10,4 86 -
1Teeo 1300 6.5 8.2 10.5 88 -
17... 1415 6.5 8.2 10.5 48 520
17... 1500 6.0 8.2 10.5 817 -
17440 1790 6.0 8.3 16,7 88 -~
17... 1900 6.0 8.2 10,4 86 -
17,00 210v 6.0 8.3 10.2 84 -
17... 2300 6.0 8.2 10.5 87 -
18... 0100 5.9 8.2 10.6 86 -
18.4. 0300 5.0 8.2 10.7 86 -
1840 0500 5.0 8.2 10.6 85 --
18... 0700 4.0 8.4 10.8 84 -
18... 0900 4.0 8,2 10,8 84 -
18... 1100 5.0 8.2 10.6 85 -
FEB
12400 1500 .0 7.4 S.6 40 670
12... 2100 o0 7.6 5.8 41 660
12... 2300 .0 7.4 Se7 40 680
13... 0100 .0 7.6 5.3 37 670
13... u300 .0 7.8 5.3 37 660
13... 0560 .0 7.8 5.9 42 680
13... 0700 .0 7.5 5.5 39 700
i3... 0900 .U 7.5 5.4 38 640
13... 1100 W0 7.4 S.6 39 680
13... 1200 .0 7.4 S.6 40 680
13... 1300 .0 7.5 5.4 38 680
JUN
05.,. 1100 19.5 8.3 8.0 89 500
05... 1300 20,0 842 8.3 3 495
05... 1415 20.0 8.2 7.5 84 480
0U5.,. 1500 20.0 8.3 -- - 480
05.4. 1700 2040 8.2 8.2 92 495
05... 1900 19.5 8.3 8.2 91 505
0540 2100 19,0 8.3 8.2 90 515
05440 2300 19,0 8.3 8,3 91 505
06ees v100 18.5 8.2 8.4 91 505
06ee. 4300 18.0 - 8.2 B8 505
V6sas u500 18.0 8.2 8,2 88 505
06... v700 18,0 8.2 8.3 89 495
V6aaa 0900 18.0 - 8.4 90 505
JuL .
17¢.e 1000 21.0 8.0 T8t - 540
17400 1100 23,0 7.5 Tt 85 540
17... 1200 23.0 8.2 7.4 - 530
17... 14u¢ 22,0 8.1 -- -- 535
17... 1600 22.5 8.2 7.4 - 550
17... 1800 23.0 8,2 7.3 - 560
17... 2000 23.0 8.2 6.9 - 555
17¢ae 2200 22.0 8.1 7.0 - 550
17... 2400 22.0 8,2 7.0 -- 550
18... 0200 22.0 B.2 6.9 -- 550
1840, 0400 21.0 8.1 7.1 - 560
18... 0600 21.0 8.2 7.3 -- 555
18... 0800 21.0 8.2 7.3 - S60




LOCATION. --Lat 47°21'10", long 96°50'50", on line between secs.24 and 25, T.145 N., R.49 W., Traill County,
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Hydrologic Unit 09020107, on left bank on upstream side of highway bridge, 0.5 mi (0.8 km) west of Halstad,

2.5 mi (4.0 km) downstream from Wild Rice River, and at mile 375.2 (603.7 km).

DRAINAGE AREA.--21,800 mi? (56,500 km?), approximately, including 3,800 mi? (9,840 km?) in closed basins.

WATER-DISCHARGE RECORDS

PERIOD OF RECORD.--April 1936 to June 1937 (no winter records), April 1942 to September 1960 (spring and
summer months only), May 1961 to current year.

REVISED RECORDS.--WSP 1388:

GAGE. - -Water-stage recorder.

REMARKS. - -Records good.

1936, 1950.

Wsp 1728:

Drainage area.

Datum of gage is 826.65 ft (251.963 m) National Geodetic Vertical Datum of 1929.
Prior to July 17, 1961, nonrecording gage at same site and datum.

Some regulation by many controlled lakes and reservoirs on tributaries.

AVERAGE DISCHARGE.--18 years (1961-79), 1,885 ft3/s (53.38 m3/s), 1,366,000 acre-ft/yr (1.68 km®/yr); median of
yearly mean discharges, 1,880 ft3/s (53.2 m3/s), 1,362,000 acre-ft/yr (1.7 kmd/yr).

EXTREMES FOR PERIOD OF RECORD. --Maximum discharge, 42,000 ft3/s (1,190 m3/s) Apr. 22, 1979, gage height,
39.00 ft (11.887 m); minimum observed, 5.4 ft3/s (0.15 m3/s) Oct. 8, 9, 12-14, 1936.

EXTREMES OUTSIDE PERIOD OF RECORD.--Flood in 1897 reached a stage of about 38.5 ft (11.73 m).

EXTREMES FOR CURRENT YEAR.--Maximum discharge, 42,000 ft3/s (1,190 m3®/s) Apr. 22, gage height, 39.00 ft
(11.887 m); minimum daily, 160 ft3/s (4.53 m3/s) Jan. 21-28.

DAY ocT
1 3890

2 431

3 424

4 aye

S 1o

6 399

7 389

8 376

9 370
10 367
11 354
12 335
13 305
14 280
15 258
16 cu7
17 231
18 229
19 226
20 220
21 224
22 229
23 234
24 Pae
25 229
26 242
27 247
28 25¢2
29 260
30 266
31 280
TOTAL 9350
MEAN . 302
MAX 431
mIN 24
AC=F | 18550

CAL YK 1978 TUTAL
wIR YR 1979 TUTAL

NOV DEC
2717 325
2606 315
258 305
2548 290
258 285
255 282
258 278
252 215
258 273
287 2171
311 269
283 267
258 265
260 263
275 26l
280 264
280 255
28u 255
280 250
280 250
280 245
300 240
305 235
310 23vu
3lu 230
310 230
310 225
315 225
32u 220
3es 22v
—— 215
8509 8010
284 258
325 325
252 215
16n8u 15890
854911
1080117

*E AN
rEAN

JAN

210
210
210
205
205

200
200
195
1990
185

180
18v
180
175
175

175
170
170
165
165

160
160
160
160
160

160
160
160
165
165
165

5520
178
210
160

10950

23de
2959

HEB

165
165
165
165
165

165
165
170
170
170

170
17y
170
175
175

175
175

175,

180
18v

180
180
180
180
185

185
185
185

4870
174
185
165

9660

MAX 28700
VAX 41500

MEAN VALUES

MAR APR MAY JUN
185 1300 24600 3040
185 1350 21900 3010
185 1410 19000 2970
150 1420 16409 2930
200 1430 14700 2900
225 1500 13700 2870
280 1620 13000 2860
3ay 1950 12100 2840
370 2200 11400 2750
3680 2690 10600 2700
385 2800 10100 2650
385 3100 9500 2600
38y 3909 HBUO 2570
390, 5500 K400 2540
395 8500 Auvduy 2500
400 13200 71880 2459
410 16200 1720 2390
420 24000 7220 2380
445 3100y 6500 2330
470 35900 5750 2340
530 39100 5190 2380
630 41500 4720 2410
600 40300 nuoo 2610
530 38600 4100 3020
560 37200 3800 3420
(1] 35800 3500 3580
630 344900 3250 3480
700 32800 3190 3180
780 30300 3140 3110
960 27600 3100 3540
1160 — 3070 ———
14305 S20480 278810 84350
461 17350 #9994y 2812
1160 41500 24600 3580
18RS 1300 3070 233¢
28370 10320uv 553000 167300
~1N 188 AC=F1 1696000
MIN 160 AL=t T 2142000

DISCHARGE, IN CUBIC FEET PER SECOND, WATER YEAR OCTOBER 1978 TO SEPTEMBER 1979

JuL

3780
3650
3580
3500
3450

3400
3300
3200
3100
3080

3050
3000
2600
2600
2300

2000
2010
2020
2050
2060

1960
1570
1520
1540
1690

1590
1610
1720
1910
2040
2030

77110
2487
3780
1520

152900

AUG

1980
2100
2170
2070
1920

1780
1660
1590
1530
1480

1420
1350
1300
1250
1220

1200
1190
1180
1150
1130

1090
1140
1180
1130
1150

1240
1230
11990
1140
1120
1110

43390
1400
2170
1090

86060

SEP

1110
1080
1050
1010

996

%70
Qu7y
924
905
871

867
848
841
837
834

830
823
812
808
798

790
769
754
136
730

726
719
698
674
656

25413
847
1110
656
50410
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05064500 RED RIVER OF THE NORTH AT HALSTAD, MN--Continued
(National stream-quality accounting network station)
(Radiochemical station)

WATER-QUALITY RECORDS
PERIOD OF RECORD.--Water years 1961, 1964-67, 1972 to current year.

PERIOD OF DAILY RECORD.--
SPECIFIC CONDUCTANCE: February 1977 to current year.
WATER TEMPERATURE: February 1977 to current year.

EXTREMES FOR PERIOD OF DAILY RECORD.--
SPECIFIC CONDUCTANCE: Maximum daily, 1,050 micromhos Oct. 4, 1978; minimum daily, 225 micromhos Apr. 5, 1978.

WATER TEMPERATURE: Maximum daily, 29.0°C Aug. 14, 1978; minimum observed, 0.0°C on many |[days during winter
months.

EXTREMES FOR CURRENT YEAR.--
SPECIFIC CONDUCTANCE: Maximum daily, 1,050 micromhos Oct. 4; minimum daily, 300 micromhds Apr. 18, 24.
WATER TEMPERATURE: Maximum daily, 26.5°C July 25; minimum observed, 0.0°C on many days during winter months.

WATER QUALITY DATA, WATER YEAR OCTOBER 1978 TO SEPTEMBER 1979 '

SPL- CoLI= CULI=-  SiREPe
CIFIC FORM, FORM,  TOCUCCI
STREAM=  CUN= TUTAL, FECAL, FECAL, HARD=
FLOW, UCT= TEMPER= TUR=  OXYGEN,  IMMED, 0.7 KF AGAR  NESS
INSTAN=  ANCE PH ATURE, TEMPERe Bl0- VIS«  (CULS, UM=MF  (COLS, tMG/L
TIME  TANEUUS (MICRO= AIR ATURE 11y SULVED PER LCuLS,/ PER AS
DATE (CF$) MHUS)  (UNITS) (DEG C) (DEG C)  (NTU) (M6/L) 100 ML) 100 ML) 100 ML)  CACU3)
(00061)  (0VU95)  (00400) (V0V20) (00010) (000TE)  (00300) .(31501) (Fl62s) (31673) (v0900)
oct |
24,0, 1315 240 719 8.4 -- 6.5 15 i1.6 - K10 Ke3 290
NUV
29400 1445 325 1190 8,0 10,0 .5 a.7 10.0 - k2o 100 380
DEC .
18,44 1400 255 1000 1.5 .- -0 2.7 6.8 .- K64y 1800 41y
JAN
23444 13490 160 1020 7.3 .- .0 2.2 3.4 .- K13 42 atv
FEB
27400 1350 205 910 7.8 - .0 2.7 3.2 .- | K13 1150 380
MAR
50... 1249 468 780 8.2 - .9 3.0 2.4 -- 31 810 36v
APR
i1.0. 1615 19100 295 - -~ 1.5 - C - -- -- w= --
2le0e 1325 39100 270 -- - 7.9 -~ -- -- -- -- o=
23,.. 1630 59700 295 .- .- 9.0 -- -- -- -- -- -
MAY
01.., 1325 24600 440 - - 8.0 .- - .- -- -- --
03... 1115 19200 480 7.7 -- 7.0 93 10.4 - 83 3200 21v
[T 2P 1200 11400 Su0 - - 8.0 - - e L .- - -
JUN !
V8.0, 1135 2770 S00 8.2 -- 19, 84 7.4 .- K90 K9S 29¢
JuL
03,.. 1435 3600 580 8.2 -- 23.0 56 6.4 .- 340 1100 260
Vldees 1435 3600 580 8.2 -- 23.0 -- 6.4 .- ~ -- --
31,., 1350 2020 655 8.2 - 24.0 180 6.2 479 -- 380 300
SEP

10404 1340 870 550 8.4 - 19.5 26 8.0 - 320 390 240




DATE

uct
LT
NOV
29,00
DEC
1840
JAN
23,..
FEB
e7e0s
MAR
el,.,
APR
17.00
2leas
€3,
MAY
0l,...
05..0
09¢ee
Juwn
VBeas
JuL
03.as
0d,..
3l.eas

DATE

uct
L PR
NOV
29,
LVEC
18,..
JAN
23...
FEb
elees
MAR
€leee
APR
1eee
Cleae
2340
MAY
Uleen
V3...
09,04
Juh
V0enn
JuL
03,0
V4oeeo
31e0n
SEP
10,..

HARD=
NESS,
NUNCAR=
BUNATE
(MB/L
CACO3)
(00902)
73
95
110
Se
46
52

80

100
83

86

a7

SULIDS,
RESIOUE
AT 180
VEG, C
DIs=
solved
(MG/L)
(70300)
4ol

577

656

(28]

S90

470

3ve

435

383

431

331

CALLuM
vis-
SULVED
(MG/L
AS CA)

(00915)

63
76
85
89
83

79

SULIOVS,
SUM UF

CLUNST I~
TUENTS,
VIS=
SULVEY
(M6/L)
(70301)

442

592

b3l

593

553

488

2ve
393
374
444

540

RED RIVER OF THE NORTH BASIN

05064500 RED RIVER OF THE NORTH AT HALSTAD, MN--Continued

WATER QUALITY DATA, WATER YEAR UCTUBER 1978

MAGNE =
Slum,
018~

SOLVED
(Mb/L

AS Mob)

(00929)

33
4s
48
46
41

40

SULL0S,
Uis=
SULVED
(Tuns
PER
AC=F1)
(70303)

99

.4y

SULIuM,

D1S=-
SOLVED
(MG/L
AS wA)
(00930)

44

[-11]

67

44

Sv

35

18

e7

21

31

22

SuLlLs,
vis~

SULVED
(TUNS

PER

DAY)

(703902)

299

506

452

264

327

594

Sublum

PERCENT

(0v932)
24
25
26
el
ee
17

16
14

29

16

NITRU=-
GEN,
NU2+NU3
TuTaL
(M6/L
AS N)
(00630)

T
.23
.27

-1

71

SULIUM

AD=
SURP =
Tlun
RAIIU

(00931)

o7

b

8

.6

NLIKOe
etn,
NO2+nU3
DIS~
SULVED
(Mis/L
AS N)
(vd631)

PUTAS~
Sium,
VIS~

SULVED

{(MG/L

AS K)

(00935)

N1TRU=-
GEN,
AMMUNIA
TuiaL
(M6 /W
AS N)
(00610)
.20
.72
1.6
63

.81

10
06
04

«U1

ALKA=
LINETY
(M6/7L
AS
CACU3)
(00410)
220
2840
300
360
330

310

190
180

2l
21y

NITRU=-
GEN,
URGANIC
TUTAL
(MG/L
AS )
(00605)
«80
.78
1.4
o717
.79

79

TU SEPTEMBER 1979

SULFATE
0IS=’
SULVED
(MG/L

AS 504)

100945)

120
190
190
140
120

100

130
130
150

81

NITRU=
GEN,AM=
MUNLA +
URGANIC

TuTAL

tMG/L

AS )

-(00625)

chLo-
RIDE,
DIS-
SOLVED
(MG/L
AS CL)
(00940)
29
31
35
26
30

18

12
9.6

14
11

NITHU=
GEN,NHG
+ UKG,
SuSP;,
TOvAL
(MG /L
A5 N)
(00624)
.28
<00
.10
.00
.10

.10

38
51
«39

00

FLUO-
. RIDE,
018~
SULVED
(MG/L
AS F)
(00950)

.2
.2

.2

NLIRU=
GEN, AM=
MUNLA +
URGANIC

0is,

(M6/L

AS N)
(00623)

72

1.5

1.2

SILICA,
DIS=
SULVED
(MG/L

AS
slo2)

(00955)

12
te
16
19
ee

el

6.9

14

19

NITRO=-
GEN,
TUTAL
(M6/L
AS N)
(v0600)
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VATE

uct
LT
NOV
€900
QEC
18.,.
JAN
23,..
FeB
2lea,
MAR
20,.,
APK
1700
Rlees
[ P
MAY
(')
V3.,
w9,.,
Juw
UBeve
JuL
V3ees
04...
3lees
SeP
10eee

UAIE

uci
LI TN
NUV
29%...
DEC
18..4
‘JAN
€540
Fts
2leas
MAR
eloas
APK
17eas
2l,..
€3...
MAY
Ulees
V3.0
09,...
Jun
08..,
JuL
U300
Ubeoo
3lens
SEP
10,..

NITRU=
GEN,
015~

SuLveD

(Mu/L

AS N)

(vos02)

CADMIUM
SUS~
PENLED
KeCUv=
ERABLE
(Ub/i
Ad Cu)
(v10ee)

NLIKU=
GEN,
TUTAL
(MG/L
AS NU3)
(71887)

CADMIUM
UlS=
SuL vk
(Ue/L
AS CD)
(010e5)

<}

RED RIVER OF THE NORTH BASIN

05064500 RED RIVER OF THE NORTH AT HALSTAD, MN~~Continued

WATER WUALITY DATA,

PHUS =
PRUNUS
TutaL
(Mo/L
AS V)
(0066%)

31
.29
.26

41

CHku=
“IuM,
YutaL
NECUV=
cRABLE
(Us/L
AS CR)
(v1034)

PHUD -
PHATE,
TulAL
(MG/L
AS PU4)
(00650)

CHRU=~
Mium,
SuS~
PENOED
RECUV.,
(Ub/L
AS CR)
(v1031)

-

iv

10

PHUS =
PHURUS,
Uls=
SULVED
(MG/L
AS P)
(00066)

.23

.61
1.8

.24

.23

.16

«15

.11

.16

CHRU=
Mium,

013-

SULVED
(ue/L
AS Ck)
(01030}

-
-
.-

.-

ARSENIC
TUTAL
(us/L
AS AS)

(01002)

CUBALT,
TUTAL
RECYV=
ERAGLE
(ub/L
AS CU)

(01037)

ARSENIC
SuSe
PENDED
TUTAL
(U6/L
AS AS)
(01001)

-

--

CUBALT,
SUS=-
PENUDEVY
RECOV~
EXABLE
(u6/L
AS CO)
(01036)

ARSENIC
Uls=
SULVEL
(U6sL
AS A3)
(010v0)

COBALT,
ViS=
SOLVEV
(u6/L
AS CU)
(01035)

<1

-

<3
<3

WATEKR YEAR UCTUBER 1978 Tu SEPTEMBER 1979

BARLUM,
TuTAL
RECUV=
ERABLE
(ubsL
AS BA)

(01007)

100

100

200

CUPPER,
TuTAL
RECOV=
ERABLE
(Ub/L
AS CU)

(01042)

11

BAR[UM,
SUS=
PENVED
cuv~
AGLE
6/L
$ BA)
(01006)

<

-

100

! Y

COPPEK,
SyS-
izuoﬁo

Cuv~

ABLE

G/L
cu)

(01041)

BARIUM,
Dis-
SOLVED
(u6/L
AS BA)
(01005)

80

100

90

CUPPEKR,
LIS~
SULVED
(u6rsL
AS CU)

(01040)

CADMIUN
TOIAL
RECOV=
ERABLE
(us/L
AS €D)

wiv2?)

-
-
-
e
-
-
-
-
-

-

IRON,
TUTAL
RECUV~
ERABLE
(Us/L
AS FE)

(01045)

480 .
.-
150

5300

-

0500

1500



VATE

ocy
2lees
NOV
29,4,
DEC
18044
JAN
23400
FEB
27,40
MAR
20,00
MAY

IRON,
D1s-
SOLVED
(ue/L
AS FE)
(01036)

20

20

20

70

<10

SELE~
NIUM,
SuS~
PENDED
TOTAL
(Us/7L
AS SE)
(01146)

-n
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05064500 RED RIVER OF THE NORTH AT HALSTAD, MN--Continued

WATER QUALITY DATA, WATER YEAR OCTUBER 1978 TU SEPTEMBER 1979

LEAD,
LEAD, SUS=
TUTAL® PENDED
RECOV=  RECOV=
ERABLE  ERABLE
(U6/L {us/i
AS PB)  AS PB)

€01051) (01050)

10 10
19 19
P aw -
10 "9
7° 7
SELE=  SILVER,

NIUM, TUTAL
VIS~ RECOV=
SULVED  ERABLE
(Us/L (ue/L
AS SE)  AS AG)

(01145) (01077)

1 1
[ 1
0 1]
[ 0
[ 0

LEAD,
1S~
SOLVED
(ue/L
AS PB)
(01049)

SILVER,

(01076)

-

MANGA=
NESE,
TOTAL
RECOV=
ERABLE
(UG/L
AS MN)
(0105%)

9

80

380

500

160

SILVER,
OIS~
SOLVeD
(UG/L
AS A6)

(01075)

MANGA=
NESE,
SUS~
PENDED
RECUY,
(us/L
AS MN)
(vivs4)

80

10

350

-
e

489
150

ZINC,
TUTAL
RECOVe
ERABLE
(ue/L
AS ¢N)
(031092)

S¢
-
290

70

MANGA=
NESE,
DIS=
SULVED
(UG/L
AS MN)
(01056)

30

20
10

ZINC,
SUS=
PENVED
RECUV=
ERABLE
(UG/L
AS Zn)
{01091)

50

MERCURY
TUTAL
RECOV=
ERABLE
(UG/L
AS HG)

(71900)

-0

oV

29

o4

.2

ZINC,
V1S
SULVEV
(uesL”
AS ¢N)
(v1090)

<3

30
20

MERCURY
sus=-
PENDED
RECOV=
ERABLE
(ue/L
AS HG)
(71895)

o0

GRUSS
ALPHA,
vis=
SOLVED
(U6/L
AS
U=NAT)
(60030)

<4,1

MERCURY
VIS=
SULVED
(uG/L
AS HB)
(71890,

o0

.0

GRUSS
ALPHA,
SusP.
TUTAL
(u6rsL
AS
Us=NAT)
(80040)

.7

107

SELE~
NIuM,
1ulaL
we/L
AS SE)
(v1147)

. - bRUSS

BEIA,
DIS=
SULVED
(PCi/sL
AS
Co=137)
(V3515)

12

10
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DATE

uci
Cdeee
NOV
2% .0
LEC
18..0
JAN
23...
FEB
27cee
MAR
L
MAY
03...
JUiv
08...
JuL
03...
04...
3l...
SEP
10,00

GRUSS
BEIA,
Susy,
TUTAL
(PCI/L
AS
CS-137)
(03516)

1.4

RED RIVER OF THE NORTH BASIN

05064500 RED RIVER OF THE NORTH AT HALSTAD, MN--Continued

WATER WUALITY DATA, WAIER YEAR UCIUBER 1978 TU SEFIEMBER 1979

BRUSS
BETA,
015~
SULVED
(PCI/L
AS Sik/
Y1=9¢)

GROSS
BETA,
SUsP,
TUTAL
(PCL/L
AS SR/
Y1=90)

(80U50)  (BoveV)

11

-

VATE

ucT
24..
NUV
29,
vkC
18..
JAN
23..
(2 1]
27..
MAR
2les
MAY
V3.,
JUN
V8.,
JuL
03,..
3te.
Step
10..

CHL.
PE
PH

CHR

GRA

(MG

(79

RAUIUM CARBUN,
226, URANLUM CARBUN, URGAWIC PHYTU=
Vis= VIS=  UKGANIC SUS~ PLANK=
SULVEDL, SuLvey, LIS= PENDED TUN,
RALUN EXTRAC= SULVEU TUlAL TUTAL
METHUU Tiun (M6/L (M6/L @EELLS
(PCL/L) (U6/L) AS C) AS L) PER ML)
(u9511)  (B0LRDO) (0V6BL) (006BI) (60050)
.13 2.5 - 1.3 39060
- - 9.1 1.0 -
- - 19 ol -
- - 10 ol -
- - 10 -] 29000
- - 9,8 - -
07 3.0 11 2e4 --
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